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x . L r afl>*BBiTO 3 6©**$ 
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94'31<&:*-VCJ:< (H>x. ) . *4fcftttfcM«> 
30 &4,»M<^9Ht93 1 ±M«iwW3 2©*^S|l©-* 
< *«JH4*-?t?l*±tf«*3 30fF&flB9M)MIII 
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*>. *^*aa«s©+^5?!t^n<!c- ( d = o > m^sc 
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& . &si<soi>+ aifci * ( d = o <d > -3 fc*WB 

iis|i3 i *«>etfit#A«:Jtffir ^datffic^or*! 
i>. K-?r, ^i?:<z>*-&jS«{iLwJiig(J3 icftt^Ai 
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[ 0 0 6 8 ] < 

su { mm* > tcftffistites^^w 
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go g©fc iw^-ciftnsss rifcrttBtofcifWiHtteoT 

B.*,-i|3 8 tt«+ftffi^C** 0 *8©3 8 

cD^^r^-f^fttfi t/ tti 1 font 3 nrt » •& . .«£ 



<tmW- 10-40 8 0 6 

18 : 

0 0 [rim] «iC!«^TJWa?it(ll<S*Jil*|/ 

£©e, ■ B 1 0© ( b ) J: ^KflKfefi \ ei*e- 
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[ 0 0 9 3] *S?|tiS*»«C. iJSS^FDtffi^*, ^ 

iBBWWWtiflwr* * c 4 *att.- 

[ 0 0 9 4] a|cCH|(Dfl'2'CKKMMa. g|UCS 
tMtlK'lCtot*-C • «CWfl*14*»**«l4flll4ft«tefli4 
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S 1 e ^SfcifilBffWJaSl 1 P 4JWIMRW*«tt*| 
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40 ^©B«H#. *ft*ft^SM>«H<C**Ci* 4 Wt'£ 
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titc±mi5&fcm t iSM\tif»\<o^ti^ti(o^m''. ±ia 
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[ o 097] -ism+itmiB®. if*o> 

tf. 

[ 0 0 9 9] *S*!fl!>*3©^flgSSttJblBfl!>fl^iirllJ 

[o i oo] *{s«flti$e>K, _hsas+jGuciH>-c, m 

tcff5g£$ nr *< » 4 c t * a t?„ 
[0 10 1] $2^1*;* 6 .hsas^Bsucijo-c, m 

.^3nrt,»^>cift^tr. 

[0 102] ^mo>m4<D^^Bit, iiacc-s^Bfe 

tt£|BG»|if8£*U .±iaK?-?l »±CfBtf0U:S2«?-. 
®rtT4H<WB«aBtta>Wtt* ITS' * • 

[ o 1 0 3 ] $si«a>af5 <ommm&, *0®*ftcc 30 
«flaatie©i!H&*ft -cab -> c , ±saifi«m 

©ftWfeSg[»W?f©as#ft, ±fi*«HWIft. 
^ 3f > t - jum . i — V- imx&, ft i » l« ? * h 'J v f 

w-gHftKSr^-r ■& c t ccct: OfiSfijU*. fti'TtttftittlV 
Iiic«isft6n.ii] LMftcter c <t tc«fc 0 , ^fttnasft 

[ 0 1 0 4 ] 
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1 1£ . M&8&SitiC£ 0 J1S 5 n m©T > , )?5 3 0 n 
mflDP t ftJ^^SL/fe. ? * h us- 5 * ^ 

(AZ 1 37 0 ;^*Ah*tSJ> ft£?H, -<-*t/CU 
!>* hEft^BfcUfcffe, 3 * F^X^^^^TSlTt. 

^ U CKfc* L. . &fktc \-> \ > t * - ft 7fS£H-CK» 
3^SSi2, 3 5:jB.i?54(./fc. $-7-S&2|EilSL 
1 i* £ 0 ii in. aeaWSi*3 0 0 nfnt Utc < 03 
(a ) ) o 

[0 10 8] Iff - b 

$&MM&fc& 0 , )?S 5 0 n mOC r Ig {^^) ft 
tt««fl>iig4J^«i^*WP*ft«rt0trc r <? t 

L,tc. 

[0 10 9] T, S*SP bftS*©*?ft (AM 

SI (t*l : CC P- 4 2 3 0 ) ft^TH. 7cSl*-C3 1 0 
•CtCfii&or&fi&b, Hb'^^f^ (PdO) 
^t-rABfctt-f^&Jtt&BMftMOfc. com. 0* 
v hx-jf> ytc J: *J C r ft^^. y "7 h a|*7 cc 
J: 93tM©M *->ftW"TiiSsteSS!e7 ftfi56£bfe 0 

stBttwIiwisJn^ti, r s = 4 . oxio" Q/nr 

*>oft: («H3 ( b> ) „ 
[0 11 0 ] Iff - c 

iia^ft^ A * > b'- A*BX^ ( F i B ) KffiK 
L/. ^fiw^©0fT^(DS|10ft, F IBiaO^-'^J 

g>^rH^-r«c&(cJ:«7 v Hi 3 (a) 

X b rinm<DtBmm^fi^i'tc 0 cct, i e = 5 ii 

in. lp-9nm, I a = 1 0 iimtOfeo 

[o.i 1 1 ] mm^omt. 'M&viiicG&tii 

ft ( m 1 3 ( a i 1 fl>^:i|a"C^l/fe^ > "C4 0 no, fife 
(013 { a > :<C'^ifS'C"^L.fe^5^> i* 1 ii m i L.ft: 0 . 
C *\v*, ?8Wi4«icdb©ai.^©*« « ^Btai^i f ^ ft: 

[0 1 12] Xfl-d 

m s ©^^s^gtc, iia^fti&g L/fiteitsaeft 

?i C C -CB 2 (iSfc^piJTm 2 6 i |5jJM0># 
[0113 ] >7 l 5 iC J: 0 £g£R 1 6 ft— S 

2 . ? x i o - 4 p a t u tc. ik+mm 2 , 3 vm* > < i\> 
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IfI£?T^fcf£. ^©Jr-5«t. ^fiJUStc 

[0 115] Xfl- c 

*MsH>71 5(CJ:9$Sl, E#£2. 0X1 0" J P 
[0 1 16] o-3l*T\ ^§152 i 3(Dtacc;^L-A^ 
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[0117] C ©f&, laaifl 1 ©IB - d JiO'Ifl" e 

[01 18] J:i2^*6« 1 &.Ctffc*2fll 1 ©S^^l' 
r. |K©MKJ:«}»*Ifl'tftt£M£l'fc* *© 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] In the electron emission equipment constituted with the electrode for pulling up th,e electron emission 
component which has the conductive thin film which contains the electron emission section in the part, and an electron 
The part from which one long and slender field insulated electrically is formed in this conductive thin film, and this 
insulating region was on the high potential side to the convex so that this conductive thin film might be divided into a 
high potential and low voltage side, the outline which changes from the part which became a convex to a low voltage 
side - the electron emission equipment characterized by the continuous linear electron emission section existing in a 
part of part [ at least ] which had a periodic configuration and was on the high potential side to the convex in one period 
of an insulating region. 

[Claim 2] Electron emission equipment according to claim 1 characterized by haying the deposit which changes from 
carbon. and/or a carbon compound to the above-mentioned electron emission section and its near. 
[Claim 3] Electron emission equipment according to claim 1 or 2 with which meandering distance la of the part which 
was on the die-length [ of the electron emission section ] le and period lp of this insulating region, and high potential 
side of this insulating region to the convex, and the part which was on the low voltage side to the convex is 
characterized by being in the range of a degree type, respectively. [ which are contained in 1 period of the above- 
mentioned insulating region ] 

5 micrometer<lp <80-micrometerl micrometer<le - < -- 40micrometerl micrometer<la <100micrometer - [Claim 4] 
Each part by the side of the above-mentioned quantity potential into which the above-mentioned electron emission 
component has the component electrode of the pair which counters further, and this conductive thin film was divided, 
and low voltage The part from which the field which was electrically connected to the each side of the above- 
mentioned component electrode, and was inserted into this component electrode was on the high potential side to the 
convex, Electron emission equipment according to claim 1 to 3 characterized by existing in the part from which it has 
the periodic configuration which changes from the part which became a convex to a low voltage side, and the above- 
mentioned conductive thin film was mainly on the high potential side to the convex among the fields inserted into the 
above-mentioned component electrode. 

[Claim 5] Electron emission equipment according to claim 1 to 4 with which the above-mentioned electron emission 
component is characterized by being a surface conduction mold electron emission component. 
[Claim 6] In the electron emission equipment constituted with the electrode for pulling up the electron emission 
component which has the conductive thin film which contains the electron emission section in the part, and an electron 
The part from which one long and slender field insulated electrically is formed in this conductive thin film, and this 
insulating region was on the high potential side to the convex so that this conductive thin film might be divided into a 
high potential and low voltage side, It has a periodic configuration, the outline which changes from the part which 
became a convex to a low voltage side - The part which was on the die-length [ of a part ] le and period lp of this 
insulating region, and high potential side of this insulating region to the convex, [ which were on the high potential side 
which the continuous linear electron emission section is formed in the insulating region, and is contained in 1 period of 
this insulating region to the convex ] Electron emission equipment characterized by the meandering distance la of the 
part which was on the low voltage side to the convex and a raising electrode and the potential difference Va between 
low voltage side conductivity film, and the distance H of a raising electrode and the above-mentioned electron emission 
component being in the range of a degree type, respectively. 

5 micrometer<lp <80micrometerl micrometer<le <20micrometer5 micrometer<la<100micromVam<0.5xlU0 LV/mj 
[Claim 7] Electron emission equipment according to claim 6 characterized by having carbon and/or a carbon compound 
in the above-mentioned electron emission section and its near. 
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[Claim 8] Electron emission equipment according to claim 6 or 7 with which the above-mentioned electron emission 
component is characterized by being a surface conduction mold electron emission component. 

[Claim 9] Electron emission equipment characterized by the electron source by which two or more arrangement of one 
which constitutes electron emission equipment according to claim 1 to 8 of the electron emission components was 
carried out on the base, and being constituted with the electrode for pulling up an electron. 

[Claim 10] Electron emission equipment according to claim 9 with which wiring electrically connected to the electron 
emission component is characterized by being formed in the shape of a matrix in the above-mentioned electron source. 
[Claim 1 1] Electron emission equipment according to claim 9 with which wiring electrically connected to the electron 
emission component is characterized by being formed in the shape of a ladder in the above-mentioned electron source. 
[Claim 12] Image formation equipment characterized by having the configuration of electron emission equipment 
according to claim 9 to 1 1, and having the function of an image formation member in which the above-mentioned 
electronic raising electrode emits light, and forms an image by the exposure of the electron ray emitted from the above- 
mentioned electron source. 

[Claim 13] The manufacture approach of the electron emission equipment characterized by forming the electron 
emission section by being the manufacture approach of electron emission equipment according to claim 1 , forming 
parts other than the inner electron emission section of the above-mentioned insulating region by removing some 
conductive thin films for the above-mentioned conductive thin film with the ultra-fine processing technology of either a 
focused ion beam method, a laser process or the photolithography method, impressing an electrical potential difference 
subsequently to this conductive thin film, and passing a current. 



[Translation done.] 
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ETAILED DESCRIPTION 



>etailed Description of the Invention] 

ield of the Invention] This invention is concerned with image formation equipments, such as a display which are an 
ectron source and its application, and relates to image formation equipments, such as a display which are the electron 
nission equipment which used the surface conduction mold electron emission component of a new configuration, and 
especially, an electron source, and its application. 

)escription of the Prior Art] As a description, the electron emission equipment using a surface conduction mold 
ectron emission component has simple structure, and is easy to manufacture, and since it can drive by the driver 
)ltage of several 10 [V] extent from a number [v], development research has been made by these people as a 
onotonous mold display recently. 

003] The configuration and the manufacture approach of electron emission equipment of having used a surface 
mduction mold electron emission component and this are explained by JP,7-235255,A etc. in full detail. Below, it 
iplains briefly. . 

004] Drawing 25 is the schematic diagram of the conventional surface conduction mold electron emission 
)mponent It is what (a) regarded the component as from right above, and (b) sees from width. 1 is a substrate, and 2 
a component positive electrode, and 3 is a component cathode and is connected with the non-illustrated power 
,urce 5004 and 5005 are conductive thin films, and 5004 is electrically connected with the component cathode 3 tor 
e component positive electrodes 2 and 5005. The thickness of electrodes 2 and 3 is an about several micrometers 
ing from several lOnm. On the other hand, the thickness of the conductive thin films 5004 and 5005 is the thing of 1 
m] to several 10 [nm] extent. 5006 is a crack and makes the conductive thin films 5004 and 5005 discontinuity 
ostly electrically. Although the description of a crack is described in a production process, after a component is 
■rrned, the electron is carrying out dispersion injection from near the point of the component anode plate of a crack 

i005] Next, the electron emission equipment which used the surface conduction mold electron emission component is 

rplainftd along with drawing 26 . ,., Jit , 

1006] Drawing 26 is the outline block diagram of the electron emission equipment which used the surface conduction 

old electron emission component which has the configuration shown by drawing 25 . 

10071 A high voltage power supply for a raising electrode for an ammeter for a power source for 10 to impress the 
>mponent electrical potential difference Vf to a component and 1 1 to measure the component electrode 2 and the 
miponent current If which flows between three, and 12 to catch the attainment current Ie emitted from the electron 
nission section of a component, and 13 to impress an electrical potential difference Va to the raising electrode 12, and 
* are the ammeters for measuring the current Ie which was emitted from the surface conduction mold electron 
nission component, and reached the raising electrode. Furthermore, if needed, mesh-like an electrode or a fluorescent 
•reen pulls up, and it is attached in the electrode 12 so that distribution of an electronic attainment location can be 
easured. In making an electron emit, the power source 10 connected with the component electrodes 2 and 13, itpulled 

0 with this electron emission component, and the power source 13 has connected with an elecfa-pde 12. Furthermore, 

1 case the component currents If and Ie are measured, as shown in drawing, ammeters 1 1 and 14 have connected, 

rooTmt^the vacuum housing 16, the surface conduction mold electron emission component and the raising electrode 
•e installed, as shown in drawing, and each electrical potential difference etc. can be controlled now from the outside 
fa vacuum housing. In addition, the exhaust air pump 15 serves as further the usual high vacuum exhaust air system 

, , ... 1/24/2006 
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/hich consists of a turbine pump and a rotary pump from the ultra-high-vacuum exhaust air system which consists of 
n ion pump; Moreover, the vacuum housing 16 whole and an electron emission component substrate can be heated at a 

on-illustrated heater. '.'„.','«, 11Arxn ' «. . , 

0009] The component electrical potential difference Vf comes to be adjustable so that 0 to several 10 [V] extent and 
le electrical potential difference Va of a raising electrode may become a number [KV] from 0. The distance H of a 
aising electrode and an electron emission component is the order of number [mm] extent, 

0010] Next, drawing 27 describes the example about the manufacture approach of a surface conduction mold electron 

mission component. • . , 

001 1] The photoresist pattern (negative) of the component electrodes 2 and 3. is formed on the substrate 1 which 
brmed the silicon oxide of thickness 0.5 [mum] extent by the spatter on the blue plate glass which earned out [process- 
.] defecation, and the sequential deposition of Ti of thickness 5 [nm] and the nickel of thickness 100 [nm] is carried out 
vith a vacuum deposition method. A photoresist pattern is dissolved by the organic solvent, lift off of the nickel/ li 
leposition film is carried out, and the component electrodes 2 and 3 are formed ( drawing 27 (a)). 
0012] [Process-b], then Cr film of thickness 100 [nm] extent are deposited with vacuum deposition, and the 
onductive thin film 7 which consists of a particle which mainly consists , of oxidization palladium is formed by 
arrying out patterning so that it may have opening corresponding to the configuration of a conductive thin film, and 
otation spreading and carrying out heating baking processing continuously by the spinner in organic Pd ^compound 
ccp4230 Okuno Pharmaceuticals company make) on it with a phot lithography techniques. In addition the particle 
ilm described here is film with which two or more particles gathered, and not only the condition that the particle 
Ustributed separately but a particle points out mutually contiguity or the film in the condition (the shape of an island is 
ilso included) of having overlapped, as the fine structure. ; ■ tU - ri t 

0013] The [process-c] Cr film is etched by acid etchant and the pattern of the desired conductive thin film 7 is formed 

0014i°After mSSng a component in [process-d], next the electron emission equipment of drawin g 26 , exhausting 
vith a vacuum pump and reaching the degree of vacuum of 2.7xlO-3Pa (2xlO-5T Q rr) extent, according to the power 
:ource 10 for impressing the component electrical potential difference Vf to a component, an electrical potential 
lifference is impressed between the component electrode 2 and 3, respectively, and energization processing called 
•naming is performed. This carries out energization processing, carrying out and carrying out rising voltage of the 
Metrical potential difference to the shape of a pulse according to a power source 10. The^ conductive thin film 1 'breaks, 
leforms or deteriorates locally by this energization processing, and the crack section 5006 is formed ( dmwing^Z (c)). 
Moreover, to coincidence, during foaming processing, the conductive thin film 7 inserts a resistance measurement pulse 
>etween energization pulses, and measures resistance on the electrical potential difference of extent which does not 
lestroy and deform locally, for example, the electrical potential difference of 0.1 [V] extent. By foat measurement 
ermination of foaming processing is considered as the time of resistance of the conductive thin film 7 becoming more 
han abbreviation 1M ohm, and ends impression of the electrical potential difference to a component at this time. 
00151 It is desirable to perform processing called an activation process to the component which finished [process-ej , r 
Naming An activation process is a process from which the component current If and the attainment current Ie change 
vith these processes remarkably. An activation process can be performed by repeating impression of a pulse like 
mergization foaming under the ambient atmosphere containing the gas of an organic substance. When the inside of a 
/acuum housing is exhausted using an oil diffusion pump, a rotary pump, etc., it can form using the organic gas > wh ch 
emains in an ambient atmosphere, and also this ambient atmosphere is acquired by introducing the- gas of an ^ organic 
mbstance suitable in the vacuum once exhausted folly with the ion pump etc. Since it changes with the gestalt of the 
ibove-mentioned application, the configuration of a vacuum housing, classes of organic substance, etc the gas 
,ressure of the desirable organic substance at this time is suitably set up according to a case. As a suitable organic 
substance, an alkane, an alkene, and the aliphatic hydrocarbon of an alkyne Organic acids, such as aromatic 
wdrocarbon, alcohols, aldehydes, ketones, amines, a phenol, carvone, and a sulfonic acid, can be mentioned. 
Specifically The saturated hydrocarbon expressed with Cn H2n+2, such as methane, ethane, and a propane The 
SsSurated hydrocarbon expressed with empirical formulas, such as Cn H2n, such as ethylene and a propylene Such 
-nixture, such as benzene, toluene, a methanol, ethanol, formaldehyde, an acetaldehyde, an acetone, a methyl ethyl 
Sone^, monomethylamine, ethylamine, a phenol, formic acid, an acetic acid, and a propionic acid, ™*™Zt come 
or a carbon compound accumulates on a component, and the component current If and ^ attainmen ^ ^ n t e come 
to change with these processings from the organic substance which exists in an ambient atmosphere remarkably. The 
termination judging of an activation process is performed suitably, measuring the component current If ^and 'the 
Snment cunlnt Ie. In addition, pulse width, pulse separation, apulse height value, etc. are set up suitably. Carbon 
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d a carbon compound are graphite (the so-called HOPG, and PG and GC are included.). Here, crystal grain is 
nfused and, as for a crystal structure of graphite with nearly perfect HOPG, and PG, the crystal structure is confused 
ittle with 20 [nm] extent. It is amorphous carbon (the mixture of the microcrystal of graphite is pointed out 
lorphous carbon and amorphous carbon, and the first half), and as for the thickness, considering as the range.below 

[nm] is desirable, and considering as the range below 30 [nm] is more desirable. The effective width of face of a 
ick becomes narrow by deposition of this carbon compound, and; an electron will carry out dispersion emission from 

anode plate tip Moreover, if the location which an electron emits in the component obtained by doing in this way is 
ualized in the crack direction by the measure of 0[nmj -100[nm], being distributed over continuation in accordance ■, 
th a crack is known. That is, if it sees in the resolution of lOfnm] -100[nm], the electron emission point exists in 
ntinuation and homogeneity mostly. • . ,', ' ; ' .... 

316] As for the electron emission component pass such a process, it is desirable to perform a . stabilization process, 
lis process is a process which exhausts the organic substance in a vacuum housing. As for the vacuum pump 15 
lich exhausts a vacuum housing 16, it is desirable to use what does not use oil so that the oil generated from 
uipment may not affect the property of a component. Specifically, evacuation equipments, such as a sorption pump 
d an ion pump, can be mentioned. When the organic gas originating in the oil component generated at the process ot 
id activation after this, using an oil diffusion pump and a rotary pump as an exhauster is used, it is necessary to stop 
s partial pressure of this component low as much as possible, the partial pressure on which above-mentioned carbon 
d an above-mentioned carbon compound do not almost newly deposit the partial pressure of the organic component 
a vacuum housing - it is - below 1.3xl0-6Pa (1x10-8 [Torr]) - desirable - further - below 1.3x1 0-8Pa (1x10-10 
orr]) especially is desirable. When exhausting the inside of a vacuum housing furthermore, it is desirable to make > 
sy to heat the whole vacuum housing and to exhaust a vacuum housing wall and the organic substance molecule 
lich stuck to the electron emission component. Although it is desirable to be 150 degrees or more preferably and to 
rry out long duration processing as much as possible 250 degrees from Centigrade 80 as for the heating conaitions at 
is time they are not restricted to especially this condition and the conditions suitably chosen according to terms and 
nditions, such as magnitude of a vacuum housing and a configuration of a configuration and an electron emission 
mponent perform them. The pressure in a vacuum housing needs to make it low as much as possible below its 
3xlO-5Pa (1x10-7 [Torr]) is desirable, and below its 1.3xlO-6Pa (1x10-8 [Torr]) especially is desirable to a pan. 
[though it is desirable to maintain the ambient atmosphere at the time of the above-mentioned stabilizing treatment 
-mination as for the ambient atmosphere at the time of a drive after performing a stabilization process, if it does not 
strict to this and the organic substance is removed enough, even if some degree of vacuum itself falls, it can maintain 
mfficiently stable property. H2 O which could control deposition of new carbon or a carbon compound, and stuck to 
b vacuum housing, the substrate, etc. by adopting such a vacuum ambient atmosphere, and 02 etc. - it can remove 
d the component current If and the attainment current Ie are stabilized as a result. v 
0171 The basic property of this electron emission equipment created by the above component configurations and the 
anufacture approach is explained using drawing 28 . The typical example of the relation between the attainment 
trrent Ie and the component current If which were measured by the electron emission equipment shown in diavvmg 
i and the component electrical potential difference Vf is shown in drawing 28 . Since the attainment current Ie is 
markably small compared with the component current If, drawing 28 is shown per arbitration. Any shaft is expressed 

mS^hTs^rection emission equipment has the following three properties to the relation between the attainment 
irrent Ie and the component electrical potential difference Vf so that clearly also from drawin g 2 8 . First, m the first 
ace if this electron emission equipment impresses the component electrical potential difference more ttian a certain 
ectrical potential difference (Vth of drawing28 called a threshold electrical potential difference), the attainment 
t rrent Ie will increase rapidly and, on the other hand, the attainment current Ie will hardly be detected below on the 
reshold electrical potential difference Vth. That is, it is a nonlinear device with the clear threshold electrical potential 
fference Vth to the attainment current Ie. Since the attainment current Ie is dependent on the component electrical 
>tential difference Vf the second, the attainment current Ie is controllable by the component electrical potential 
fference Vf. It depends for the amount of attainment charges caught by the raising electrode 12 the third on the time 
nount which impresses the component electrical potential difference Vf. That is, the amount of charges caught by the 
ising electrode 12 is controllable by the time amount which impresses the component electrical potential ditterence 

10191 According to the above-mentioned property, the electron caught with the raising electrode 12 is controlled by 
e peak value and width of a pulse-like electrical potential difference which are impressed to the component inter- 
ectrode which counters above a threshold electrical potential difference. On the other hand, a raising electrode is 
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irdly reached below on a threshold electrical potential difference. Therefore, if the above-mentioned pulse-like 
ectrical potential difference is suitably impressed to each component when many electron emission components have 
:en arranged, according to an input signal, a surface conduction mold electron emission component will be chosen, 
id the amount of electron emission can be controlled. ' 
020] By constituting two or more electron emission equipments based on this principle, it becomes possible to torm a 
onotonous mold image display device. The configuration approach is indicated in detail by JP,7-235255,A. It it states 
iefiy corresponding to the pixel of a monotonous mold image display device, two or more above-mentioned surtace 
mduction mold electron emission components will be arranged on the same substrate, and it will arrange so that 
iring from each component electrode 2 and 3 may be considered as line wiring and train wiring at the shape of so- 
died passive matrix, respectively. Moreover, although a raising electrode uses a common thing, on a raising electrode, 
fluorescent screen is applied in the location corresponding to each electron emission component and it forms the 
xel Therefore, it becomes possible to make a pixel turn on with the electron which was able to be pulled up with ^the 
ising electrode. In a drive, the component electrical potential difference on which only the component as which the 
atrix was chosen exceeds Vth will be built by giving electropositive potential V (Vth>V>Vth/2) alternatively to line 
iring and giving electronegative potential-V (Vth>V>Vth/2) alternatively to train wiring. Only the component as 
hich the matrix was chosen can be driven now with the property of the electron emission equipment which used this 
ing and the surface conduction mold electron emission component mentioned above. 

1021] Furthermore, the following invention is made by these people besides the electron emission equipment ^ which 
5 ed the above general surface conduction components. That is, in JP,1-311532,A, JP, 1-3 11 533, A, and JP ,1-311534,A, 
ie SCE component in which a component anode plate and component cathode do not have a symmetrical 
^figuration is proposed. It aimed at plastic surgery of the attainment configuration in the raising electrode of an 
ectron beam in JP,1-311532,A, JP,1-31 1533,A, and JP, 1-31 1534, A. For that reason, by this invention, an electron 
roposes this invention, in order to solve a different technical problem from this purpose so that it may state below. 
)0221 

>roblem(s) to be Solved by the Invention] In the monotonous mold display according to the principle of the electron 
nission equipment described in the above-mentioned conventional example, it is desirable for the effectiveness eta 
hich is the ratio of the amount Ie of attainment currents of the electron which reaches the raising electrode 12 to the 
nount If of component currents and (eta=Ie/If) to be large. That is, if eta can be enlarged, since If required to obtain 
une Ie can be made small, the design of wiring to which a component is connected can be made easy, or it is expected 
tat degradation of a component can be reduced. 

)023] Therefore the technical problem which is going to solve this mvention is to raise the effectiveness of this 
lectron emission equipment, with the amount of currents in a raising electrode fixed. „ m : ceinn 
)024] In order to state a technical problem to a detail further to this purpose, the device of this electron emission 
auipment that used the surface conduction mold electron emission component is explained hereafter. 
)^TS srated above, by passing through the process called the process called foaming ^ 
the conductive thin film of a surface condition mold electron emission-component, and tin s crack is fo^d so toat 
e part which connected the conductive thin film with the component anode plate electrically, and the part electxica ly 
rnnSe^to the component cathode, respectively may be divided. It turns out [ of finite ] that the part which has the 

o 'face of nm order among mis thin film cmck recogmzes die-length exi^^ 
speriments and computer simulation show that an electron is mostly emitted to toe method of** ^om apart Jor the 
ointbv the side ofthe high potential thin film section of the crack of this reorder (if it assumes that it is correctly 
Ttted to di ectibhs [ electron ] from the point ofthe high potential thin film section it turns out that it is in agreement 
XrconflTct of an experiment and simulation.). Although the high potential thin film section was connected with 
SeclSc target including the conductive thin film section 5004 and component positive ele ^ft^^ can 
onsider that it is almost equipotential, they are things here. Similarly, the conductive thin film 5005 and the part 
Suing component cathode 3 grade it can consider that are almost equipotential are called below the low voltage thin 

SolTtas' bv c6risidering movement of the electron in an electrostatic field shows that behavior of the electron 
SE^Sotential thin film carries out different behavior from the electron ™«*%*™*^° de 
SeX a field emission moldelectron emission component. Movement ofthe characteristic electom of the electron 
mission equipment using a surface conduction mold electron emission component is considered ^below. _ 
0027] Although the crack in an actual surface conduction mold electron emission component moves m a z gzag 
irec on irregularly and it depends for the amplitude on the formation approach of a component etc., there s ^much 
belovfone half extent of the width of face between a component positive electrode and a component cathode. 
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Therefore, although it is necessary to constitute the theory taken into consideration to meandering of a component, 
since it is easy, the theoretical model corresponding to a component when the amplitude of meandering is small, and it 
is described previously first here. That is, electrostatic potential distribution when the crack part is a straight line is 
described (after consideration when the crack moves in a zigzag direction argues about movement of the electron in a 
straight-line crack etc., it is considered in a detail, and it decides to describe the technical problem in this invention.). 
( drawing 5 indicates that the sectional view of potential distribution of each order mentions later drawin g_5 and here.) 
[0028] The crack 30 section is a straight line, and the electrode of a component and the front face of the thin film 
section are on the z= 0th page, and it compares with the field (it states in detail in 34 of drawin gjS , and the back.) 
considered now. It supposes that it has spread with a sufficiently large area, and when you may consider that the 
potential distribution has made it binary completely by the high potential thin film section 31 and low voltage thin film 
section 32 side, high potential thin film section side 31 and the low voltage thin film section 32 may be approximated 
in electrostatics noting that it is 2 electrode plate which counters. Furthermore, as compared with the considered field 
34, it pulls up with a component, electric-field distribution (ExO, Ez) of using surface conduction mold electron 
emission component when sufficiently long electron emission [ distance / with an electrode 12 / H ] equipment regards 
a field (x z) as a Gauss- Argand plane, and it is [0029]. 
[Equation 1] 
5£ ( 1 ) 

Vj -i .V* 

It is given by carrying out. Here, i=root (-1) and pi are circular constants. The core of a coordinate is made into the 
center of a crack and D is the width of face of an effectual crack. Vf As ****28 showed, it is an electrical potential 
difference concerning a component, and is 0 to several 10 [V] extent. Moreover, Va It is an electrical potential 
difference between a raising electrode and a component, and the distance H of a component and a fluorescent screen is 
number [mm] order in several 10 [KV] extent from a number [KV]. Therefore, Va/H is about 106. [V/m] to 107 It 
becomes the order of [V/m]. 

[0030] Moreover, the effectual width of face D means the width of face as a parameter at the time of fitting [ the above- 
mentioned formula (1) ] so that it may be in agreement with electric field actual from the center of a crack in about 
several 10 times [ of the magnitude of a crack ] location. In a surface conduction mold electron emission component, 
this width of face requires that it is about several nm order as it is experientially sudden. 

[0031] It is drawing 5 which expressed the potential distribution which integrated with the electric field described by 
the formula (1) according to the scale. In drawing 5 , (a) is the potential distribution map of [mm] order, (b) is the 
potential distribution map of [mum] order, and (c) is the potential distribution map of [nm] order (the thing 
corresponding to 30, 3 1 , 32, 33, a call, and it for the crack and the high potential thin film section which are 
approximated by the formula (1), the low voltage thin film section, and the raising electrode 12 is described at drawing 
5 , respectively.). 

[0032] At this time, it is parallel to a crack (y-axis) on the z= 0th page, and the value of x is [0033] 
[Equation 2] 
^ (2) 

It turns out that electric field serve as zero on ******. When it considers that potential is the imaginary part of complex 
fluid potential, the point that the flow field stagnates is equivalent to the point of electric-field zero with the property as 
a harmonic function of potential. From the analogy of a fluid and an electrostatic field, hereafter, a stagnation line or 
the cross-section configuration of a field (x z) is caught, and the straight-line-like part where this electric field stagnate 
is called a stagnation point 35. Distance xs from the core of this stagnation point 35 It is the die length showing the 
description of this system. . 
[0034] It is set to xs »D to the order in this electron emission equipment, and is xs. It is sufficiently good 
approximation and is [0035]. 
[Equation 3] 
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:(3> 

is xs to a next door and the effectual width of face D. It turns out that it does not depend, (xs » number [nm]) . Va In 

l[KV] Vf =15[V] and H= 5 [mm], it is xs =23.9 [mum] extent. 

i036] (3) Approximation of a formula is electric-field distribution [0037] 

iquation 4] 

Vt i Va 

is equivalent to having approximated and this approximation is xs. When the ratio of crack width of face is 
ifficiently large, in the field besides a semicircle column about several times the radius of the effectual crack width of 
ce D, it turns out from crack 30 center that it is good approximation. (4) It is the so-called rotation electric field which 
e 1st term of the right-hand side of a formula expresses. On the other hand, when the electric field which the 2nd term 
cpresses are called vertical electric field, it turns out that the characteristic electric field of the electron emission 
mipment which used the surface conduction mold electron emission component can be approximated by the sum ot 
>tation electric field and vertical electric field. . . 

)038] It is obtained by integrating with (4) and the potential distribution equivalent to a formula (4) is [0U3yj. 

iquation 5] 

n , +fa)= , m (g tel! (f±5)-H£*) 

becomes. Here, Im expresses imaginary part. 

)0401 When the electric field given by the formula (1) are analyzed, it turns out that the field where electric field have 
ie vector component of z-axis positive sense in the high potential thin film section 31 side exists. The configuration of 
ie field makes a medial axis the center of crack 30 center and a stagnation point 35, and is xs about a radius. It turns 
ut mostly that it is formed in the shape of [ with which the interior which is made into one half, and which is obtained 
y the parallel displacement of the direction of the y-axis in a semicircle was got blocked ] a semicircle column In this 
eld since an electron receives the downward force, this is called the negative inclination field 36 below. The slash 
lowed the field corresponding to drawing 5 R> 5 (b). When approximation of a formula (4) is realized, on zx-flat 
arface of this negative inclination field 36, it becomes a perfect semicircle and the field surrounded in ax axis^ 
)0411 Even if an electron is emitted by a certain effectiveness from the point of the high potential thin film part 31 oi a 
lin film as mentioned above, in the negative inclination field 36, it turns out that an electron falls in response to the 
ownward (drawing z-axis negative direction) force. Furthermore, from various analyses the electron fell on high 
otential thin film section 3 1 front face, the part was absorbed in the high potential thin film 3 1 it flowed as a 
omponent current, and it has turned out that parts are again scattered about into a vacuum. Such, after an electron is 
mitted by the point of the high potential thin film part 31 of a thin film, it repeats fall dispersion, reaches the injury 
rising electrode 33 having escaped from the negative inclination field, and serves as an attainment current. 
3042] Therefore, when long as compared with xs, as x lay length of the high potential thin film section 31 and the low 
oltage thin film section 32 approximated above, you may consider that the thin film section is the electrode plate 
rtiich counters, and the scale of meandering of a crack is xs. By comparing, as long as it is very small, you may regard 

: as a straight-line crack. * . a „ 

D0431 That is, it is above semantics to deal with the surface conduction mold electron emission component described 
reviously when a crack can regard it as a straight line. Moreover, above-mentioned "considered field turns into a field 
f the prism with Which the location of the electronic direction of z cut from the component front face, andwa^ 
xtended in the direction of y which has the about 2 to 10-time magnitude of a stagnation point in one about about ten 
.mes [ several to ] the height of xs of this, and the x directions like 34 of drawing 6 . That is, 1 crack section i xs It 
ompares, when the meandering is small, it can consider that it is linear and the irregularity of the ^ttode of^ 
omponents and the front face of the thin film section is xs. Compare and it compares with the field fla t [ remark My] 
nd surrounded with 3 this prism. The high potential thin film section and the low voltage thin film section have spread 
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,u «;„;.„«„ lar»f area and it is 4 H»xs. When the situation to say is realized, a system may also consider 
Srt^SfflSSSSSSSi Scribed by .he formula (1) or the formula (4). It turns out that the electron 
"Son e^nipment ustog a general snrface conduction mold electron emission component sattsfies the above- 

mUflheTe^ this prism is exceeded, an electron will perform movement it can be mostly 

„sfl«d thatt SSZELnt by the parallel electric Held which pulled up with the component and were shown tn 

'iSvSSfflZSS^SlS; is approximated by such a formula (1) or a formula (4) differs fa the property 
narkabW wtth , what s Trmed on the substrate aa the electrode corresponding to the equtpotenttal secttons 31 aud 32 
ft an^pXXn electrode which is equivalent to the raising electrode 33 Moreove, ^^*JlS?f5S' 
^encevafae™^^ 

rmTo ,het™K « s^^ 

ttnt^al mfference value which a component requires is large and the magmtude of a component is below 
Slt«>^ different electric-field distribution from characteristic electnc-field dtstnbuuon of an 
ove-mentioned surface conduction mold electron emission component can guess eaady describes that 

M61 Aa mentioned above, since the description of an electrostatic system was descnbed mostly next, tt descnbes that 

^ST ZSZSTjSZES energy^ ?£^2£ZL*« » *e component exterior (inside of 

S fece Sd Ste of L w^le elastic-scattering component is set to beta from many out 

' a fmn mm e^ Therefore, classically, the rate scattered about in a certain direction is interpreted as being given 

io4^ For such a dispersion device, it is understood that electronic movement is what should be treated statistically. 
£25?SS5^5SrfSi. is'one or less, it turns out that it decreases by the exponentiation whenever the 

his is die length determined from electronic movement regarded as rotation 

30521 With the inside of a negative inclination field, and about 30 crack as ist aooui » analvzed 

SX the formula (4), movement of electron about *e — electric field 

onsequently, the point on the high potential thin film ^^^^J^^ flection 3 1 of the electron 
vbich the direction of y of distribution of a point of ^Jj^ *^£^S£5i understood it. 
ajected to the direction was mostly expressed with the following function torm, ana 



0053] 
Equation 6] 
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t(6) 



for D/2 <x<x 0 
J{x)dx = ^ 2-dx for x 9 < x < Cx 0 



for Cx Q < x 



( Ng 0 (x)dz 
)dx = i k dx 

•I 0 

I is a normalization constant and is gO. It is a forward increasing function. C is [0054] here. 
Equation 7] 

t is the scale-factor parameter which are described by carrying out. That the electronic orbit is determined only for the 
cale factor of a shot position means that die length characteristic of this system does not exist in the case of Va -0. 
/loreover, the maximum attainment location is also determined by the multiple of a shot position from the crack center 
ection. Therefore, the electron injected or scattered about is the location xO injected mostly. It receives and is 
laximum [0055]. 
Equation 8] v 

fou may think that it soars to the height (the direction [ of z ] forward) of** order. Vf When =14[V] Wf =5.0[eV], it is 
> 130, and when xO =5[nm], it is Cx 0 = 650 [nm] extent. 

0056] Thus, since the die length determined from electronic movement was found, it became clear as compared with 
/hat the size should be determined for the negative inclination field 36. That is, it is desired by making CxO into the 
nit of die length for the magnitude of the negative inclination field 36 not to be so large. 

0057] Next the effectiveness of meandering of a crack is considered. If the simplified electric field (1) are further 
pproximated from the above-mentioned consideration, it can deform like a formula (4). In order that an electron may 
•ass through the stochastic process of dispersion, moreover, the set of an electronic orbit Having distribution of the 
lmost same concentration as what is obtained on a formula (1), and the thing obtained in the electric field of a formula 
4) is shown by count (for example, in a formula (6), although the effectiveness by the existence of the effectual crack 
) etc was calculated). Crack width of face is xs enough. If small, it turns out that there is no effect with the existence 
.f D deep to an electron orbit. In the case of this usual electron emission equipment, this requirement is satisfied. 
Tierefore you may understand that the electric field of a formula with the effectual sufficiently narrow crack width of 
ace D (D= 0) (4) are the characteristic electric field of the electron emission equipment using a surface conduction 
lectron emission component. Therefore, it is important to consider the electric field in which the effectual crack width 
.f face D pulls up with the sufficiently narrow high potential thin film section (D= 0) 31 and the component section of 
be low voltage thin film section 32, and is formed with an electrode 33. 

0058] Moreover, it is xs also when a crack moves in a zigzag direction. You may approximate that it is the linear 
ombination (superposition) of the electric field which pull up with max, may consider that the ratio (xs/H) of the 
listance between an electrode 33 and a component is sufficiently small (H»xs), and pull up with the electric field and 
he component which the component section of the high potential thin film section 31 without effectual crack width of 
ace and the low voltage thin film section 32 builds, and an electrode 33 makes. 

0059] Therefore, though, as for the essential part of the electric field of the winding crack, the width of face of an 
.ctual crack has the width of face of finite, it is expected that it is electric-field distribution of the component (D- 0) 
ection of the sufficiently narrow limit of effectual crack width of face. 

00601 Count shows meanderingly that the potential distribution which exists on a two-dimensional flat surface and 
vhich the component section with the sufficiently narrow crack (D= 0) of crack width of face builds is proportional to 
he solid angle the high potential thin film section 31 will be wished if potential of the low voltage thin film section 32 
s made into zero according to the description of the Green function on half space. Therefore, when the solid angle 
vhich desires the high potential thin film section 31 is set to omegalambda (x y, z) to a certain point on the halt space 
vhich sets the configuration of the high potential thin film section 31 with a configuration to lambda, and is set to z> u 
x y, z), the potential in the point is [0061]. 
Equation 9] 
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5£ (9) . ' 

It becomes (at the time of Va =0, as shown in drawing 7 , the potential which an electron senses is a solid angle which 
desires a high potential thin film.). What carried out direction differential of this serves as electric field. For a formula 
(9), even if the width of face of a crack is limited, the effectual crack width of face D is xs. Above-mentioned 
consideration shows comparing and being realized in approximation good when sufficiently small. 
[0062] Supposing it takes a crack to the y-axis made into = (x y, z) (Oy, 0) of xy-flat surface of z= 0, it can check easily 
that a formula (9) returns to a formula (5). 

[0063] From the position of making a negative inclination field small, the relation between (9) types and a negative 
inclination field is considered below. Itxan be understood that a negative inclination field is a dominant field of the 
rotation electric field which an electron emission component builds. That- is, it means that the vertical electric field 
which pull up with the component of the direction of z of the electric field which rotation electric field build exactly, 
and an electrode 33 builds on the boundary line of a negative inclination field balance, and is that rotation electric field 
become dominant in the interior further. Moreover, it is Vf if potential of the low voltage thin film section 32 is made 
into zero. The equipotential line (field) of a value begins from a stagnation point (line), and becomes parallel to xy-flat 
surface in the sufficiently large place of low voltage thin film section 32 direction. This Vf When the inside (side 
including a crack) of the equipotential line (field) is called a component potential field, it turns out easily that the 
negative inclination field is confined in a component potential field. As for this property, a crack does not come 
together for whether being a straight line. 

[0064] Therefore, it is possible by making this component potential field small to make a negative inclination field 
small. The case of the constituted potential of being characteristic was actually illustrated to drawingjj f(a) and (c) look 
at the model of a component from a top, and 3 1 and 32 are corresponding high potential thin film sections and low 
voltage thin film sections. Potential distribution of the dotted-line section cross section of a crack wher^ (c) moved [ the 
potential distribution corresponding to the straight-line crack of (a) ] in a zigzag direction in (b) is shown in (d). It turns 
out that the negative inclination field 40 enclosed with a line is small. 

[0065] Then, from a formula (9), in order to make a component potential field small, it comes to a conclusion that what 
is necessary is just to enlarge area of the high potential thin film section 31 which the electron faces to ah electronic 
orbit, and it is done. However, in the conventional surface conduction mold electron emission component, since 
meandering of a crack was not controlled and control of the electron emission section was not made, this thought was 

not harnessed. # 
[0066] This thing is explained in more detail, the crack of drawing 9 (a) which modeled the crack in the conventional 
surface conduction mold electron emission component since it was easy - a part - I will consider the case where it has 
stood in a line periodically in the linear configuration. The vertical amplitude is 10 [mum] mostly and periods of this 
are 20 [mum] extent. The rate which the electron emitted at the anode plate tip in this case pulls up, and reaches an 
electrode is calculated by computer simulation. An axis of abscissa expresses a location and an axis of ordinate is 
effectiveness. Moreover, the straight line drawn on an axis of abscissa and parallel is as a result of [ in a straight-line 
crack ] count, the upper part of a crack - CxO It sets, and if there is a part where the solid angle which can overlook an 
anode plate exceeds pi, the part which becomes smaller than pi will be made. Reflecting this fact, as shown in drawin g 
9 (b), the part to cross and the part which has not been crossed exist the effectiveness in a straight-line crack like a 
graph in effectiveness. Therefore, the part which an electron emits meets a crack, and if distributed over the whole, an 
average electronic transport factor will become what seldom changes to a linear thing. Moreover, about the amplitude 
smaller than meandering of the crack of drawing 9 (a), and a period, the difference from the thing in the case of the 
straight line of the field of negative inclination becomes small effectually from above-mentioned consideration, and it 
becomes near according to the negative inclination over a linear crack from the form of the negative inclination field of 
drawing 9 (a). Therefore, it can guess that the effectiveness of small meandering can be disregarded. By simulation, 
when a numerical simulation was done, such effectiveness was actually acquired. 

[0067] That is, since the part where a negative inclination field becomes large is made to coincidence above at least 
even if the part which makes a negative inclination field small is formed when the amplitude of meandering is not not 
much large, with a simple meandering crack, it comes to a conclusion further that it is impossible the whole electronic 
transport factor and to improve effectiveness. 
[0068] 
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* ci i^'prftWMtil The technical problem of this invention is raising the effectiveness which is . a . ratio 
^ 2 S^S^^^^onteols the electric field which the electron already emitted to the 

ectronic transport factor, all average eleetronie transport factors can be unproved and effectiveness mil become 

5 ta, and drawingJO (b) showed the le dependency of the rata c ^^^^^^ mie it 4ns out that 
amount le of currents in an electrode. As shown in drawing ^S^^^^S^ since the electron 

l^elS^^ 
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proportional to the product of effectiveness and die length le ). 

[0078] Similarly, other parameters were fixed and the (c) Fig. of drawing 10 looked at the dependency of the 
effectiveness at the time of changing the period lp of a crack configuration. While what (it is the increment in 
monotone) effectiveness rises is known so that lp becomes large, it turns out that it is completed by the dependency. 
Moreover, component length Wl If it fixes, since it is equivalent to shortening all the electron emission division 
managers to increase a period therefore, enlarging lp becomes the factor which makes small the amount Ie of currents 
in a raising electrode as an actual problem (Ie is proportional to eta mostly and mostly in inverse proportion to lp.): 
Component length Wl The dependency of Ie at the time of fixing is shown in drawing 1 0 (c). Therefore, depending on 
the effectiveness made into the purpose like le^ the optimal field exists also in lp. . . 
[0079] Moreover, the amplitude la of a crack and the relation of effectiveness were shown in (d) of drawin g 10 R> 0. 
Since it is not related to the electron emission division manager in the case of the configuration which considers the 
amplitude now, only by the lp dependency of le letting effectiveness eta pass, it exists, and Ie is proportional to 
effectiveness eta. Although effectiveness increases in monotone with the increment in la, this is also converged on a 
certain value. Moreover, in making an actual component, since this la is various, it is necessary to stop at the die length 
of finite, and it has an optimum value as an actual problem too. 

[0080] thus - although the case of a certain kind of configuration ( drawing 10 (a)) was considered - these results — a 
shape parameter— complicated - becoming entangled - potential Va of a raising electrode Electrical potential 
difference Vf of a component etc. - the value may be changed a lot However, a qualitative property is as having 
mentioned above. , 

[008 1] For example, consideration with the same said of a case like drawing 1 1 is possible. 

[0082] Then, as a result of inquiring based on the conditions usually considered, it turned out that it is good to choose 
the following parameters in this invention. 
[0083] 5[mum] <lp<80[mum] 
l[mum] <le<40[mum] 
1 [mum] <la< 1 00[mum] 

The desirable characteristic die length la of meandering is the scale xs of a stagnation point. It compares and sets up 
more greatly than same extent or the same it. 

[0084] Moreover, in the conventional meandering, since the amplitude was small, when the electronic increment and 
the electronic decrement of emission effectiveness from the heights and the crevice by the side of the high potential of 
meandering canceled and it was not different from linear effectiveness, it had become. 

[0085] However, it is not this limitation when the amplitude la is sufficiently long. As shown in drawingJLl , the 
controlled crack is constituted and it considers making an electron emit throughout this crack. If the emission 
effectiveness of the electron per unit length is called an effectiveness consistency, distribution of an effectiveness 
consistency can give a definition along with the-stroke of a crack. At this time, if the amplitude la becomes large, the 
effectiveness consistency (it is equivalent to the 38 sections of drawing 12 ) in heights will increase nonlinear to la. On 
the other hand, in a crevice (equivalent to the 39 sections of drawing 12 ), since an effectiveness consistency is a non- 
negative function, it turns out that it has a minimum. When la is small, it is the effectiveness of meandering with the 
conventional surface conduction mold electron emission component that the effectiveness (**) of the integral value, 
i.e., this system, with which it integrated to the emission section which both could linearize around la=0 and met the 
crack is not different from a linear thing. 

[0086] However^ when la is enlarged, the electron emission effectiveness consistency in heights may become large, and 
it may become larger than the thing at the time of the integral value (total efficiency) covering the whole region being a 
straight line. This thing is depending greatly to a configuration, and is called for as an integral of a distribution function 
(it is a certain field, and if that measure is small and the effectiveness consistency of other fields is much [ thing / of a 
straight-line crack ] less even if there is a part with a very high effectiveness consistency, a total efficiency will become 
smaller than the thing of a straight-line crack.). However, it turned out that it becomes possible to enlarge electron 
emission effectiveness by numerical simulation and experiment to the configuration of extent shown in drawin gJT 
when it had the continuous electron emission section. The desirable range is as follows as a result of inquiring like 
****. In addition, le shows the die length of the part jutted out over the high potential side among insulating regions 
here. ■ 

[0087] 5 [mum] <lp<80[mum] 
l[mum] <le<20[mum] 
5[mum] <la<100[mum] 

Therefore, it stands on the above-mentioned design concept, and this invention offers the electron emission equipment 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran^web_cgi__ejje 1/24/2006 
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ng the surface conduction mold electron emission component which has a crack with the controlled following 
nfigurations, and the controlled electron emission section. 

)88] Namely the 1st operation gestalt of this invention is set to the electron emission equipment constituted with the 
■ctrode for pulling up the electron emission component which has the conductive thin film which contains the 
:C tron emission section in the part, and an electron. The part which was electrically insulated so that this conductive 
n film might be divided into a high potential and low voltage side and from which one long and slender field where 
dth of face D fills conditions and »(VfH/VaD) 1 is formed in this conductive thin film, and this insulating region 
is on the high potential side to the convex, the outline which changes from the part which became a convex to a low 
ltage side - it is the electron emission component characterized by the continuous linear electron emission section 
isting in a part of part [ at least ] which had a periodic configuration and was on the high potential side to the convex 
one period of an insulating region. . 0 

D89] This invention includes that it is characterized by having further the deposit which changes from carbon and/or a 
rbon compound to the above-mentioned electron emission section and its near. 

390] It is electron emission equipment characterized by this invention having the meandering distance la ot the part 
lich was on the die-length [ of the electron emission section ] le and period lp of this insulating region, and high 
tential side of this insulating region to the convex again, and the part which was on the low voltage side to the 
nvex in the range of a degree type, respectively. [ which are contained in 1 period of the above-mentioned insulating 

091] The whole rate of electron emission sets up the 5 micrometer<lp <80micrometerl micrometer<le 
tOmicrometerl micrometer<la <100micrometer book above-mentioned parameter so that a crack may become 1 .2 or 
Dre times of the effectiveness of a linear electron emission component. Moreover, la is decided according to factors, 

ch as a pixel pitch. . . , . , , 

0921 In addition to the above-mentioned conditions, the above-mentioned electron emission component which has 
s conductive thin film which contains the electron emission section in the part this invention Furthermore, each part 
- the side of the above-mentioned quantity potential into which it has the component electrode of the pair which 
■unters and this conductive thin film was divided, and low voltage The part from which the field which was 
sctricallv connected to the each side of the above-mentioned component electrode, and was inserted into this 
.mponent electrode was on the high potential side to the convex, It has the periodic configuration which changes from 
e part which became a convex to a low voltage side, and the electron emission equipment characterized by existing in 
e part from which the above-mentioned conductive thin film was mainly on the high potential side to the convex 
none the fields inserted into the above-mentioned component electrode is included. 

093] This invention includes further that the above-mentioned electron emission component is a surface conduction 

old electron emission component. ,^ _ ... . ,. 

0941 In the electron emission equipment constituted with an electrode for the 2nd operation gestalt of this invention 
pull up the electron emission component which has the conductive thin film which contains the electron emission 
ction in the part, and an electron The part from which one long and slender field insulated electncally is formed in 
is conductive thin film, and this insulating region was on the high potential side to the convex so that this conductive 
in film might be divided into a high potential and low voltage side, It has a periodic Configuration, the outline which 
langes from the part which became a convex to a low voltage side - The part which was on the die-length [ of a part ] 
and period lp of this insulating region, and high potential side of this insulating region to the convex, [ which the 
mtinuous linear electron emission section is formed in the insulating region, and were on the ****** quantity 
>tential side to the convex into 1 period of this insulating region ] It is electron emission equipment characterized by 
Uing up with the potential difference Va between the meandering distance la of a part and the raising electrode which 
5 came a convex, and the conductive film by the side of the electric conduction by the side of low voltage and the 
stance H of an electrode and the above-mentioned electron emission component being m a low voltage side in the 

Sllmic^ 

hopper limit of electric-field Va/H is given based on the fact [ say / that the electron emission effectiveness of the 
jrt which became a convex from this to big Va/H at the high potential side does not become large enough i ] 
S>6] The above-mentioned electron emission component which has further the conductive dun film which contains 
te electron emission section in the part this invention Furthermore, each part by the side of the aho ™-™f™e* 
uantity potential into which it has the component electrode of the pair which counters and this conductive thin film 
•as divided, and low voltage The part from which the field which was electncally connected to the each side of the 
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ibove-mentioned component electrode, and was inserted into this component electrode was on the high potential side 
o the convex It has the periodic configuration which changes from the part which became a convex to a low voltage 
ide, and the above electron emission equipment characterized by existing so that the above-mentioned conductive thm 
ilm'may be pinched by the above-mentioned component electrode is included. 

0097] This invention includes having carbon and/or a carbon compound in the above-mentioned electron emission 

lection and its near further. . 
0098] This invention is electron emission equipment with which the above-mentioned electron emission component is 
urther characterized by being a surface conduction mold electron emission component. 

0099] The 3rd operation gestalt of this invention is electron emission equipment constituted with the electrode tor 
lulling up the electron source and electron with which two or more arrangement of one which constitutes above 
;lectron emission equipment of the electron emission components was carried out on the base. 

0100] This invention includes further that wiring electrically connected to the electron emission component is formed 
n the shape of a matrix in the above-mentioned electron source. 

0101] This invention includes further that wiring electrically connected to the electron emission component is formed 
n the shape of a ladder in the above-mentioned electron source. • e u 

0102] The 4th operation gestalt of this invention is image formation equipment which has the configuration ot above 
ilectron emission equipment and has the function of an image formation member in which the above-mentioned 
slectronic raising electrode emits light, and forms an image by the exposure of the electron source emitted from the 
ibove-mentioned electron source. . , . . 

0103] The 5th operation gestalt of this invention is the manufacture approach of electron emission equipment given in 
he beginning of this section. For parts other than the inner electron emission section of the above-mentioned insulating 
egion the above-mentioned conductive thin film A focused ion beam method, It is the manufacture approach of the 
electron emission equipment characterized by forming the electron emission section by forming by removing some 
inductive thin films with the ultra-fine processing technology of either a laser process thru/or the photolithography 
nethod, impressing an electrical potential difference subsequently to this conductive thin film, and passing a current. 
;0104] 

Embodiment of the Invention] 

: 0105] . 
'Example] Hereafter, based on an example, this invention is explained further. 

: 01061 (Example 1) Although the electron emission component of this example is shown in dia^ngj, , it has the same 
configuration as drawing 25 shown in the conventional example. However, the configuration of the crack 5006 which 
had not been controlled by the conventional example is controlled by this invention, and is carried out like a crack 6. 
The manufacture approach of the electron emission component of this example is explained using drawing ! . 
r01071 The laminating of Ti with a thickness of 5nm and the Pt with a thickness of 30nm was carried out to the quartz- 
glass substrate 1 washed by process-a neutral detergent, pure water, and the organic solvent one by one with the 
vacuum deposition method. After having exposed, having used the photo mask, having developed it continuously after 
having continued, the photoresist (AZ1370; Hoechst A.G. make) and forming a resist layer, and forming the resist 
pattern of the component electrodes 2 and 3 , wet etching of the unnecessary part of the PtTi film was carried out, it was 
removed, finally the organic solvent removed the resist pattern, and the component electrodes 2 and 3 were formed. 
[ applied and ] 20 micrometers and the electrode length W2 set spacing LI of a component electrode to 300 

mTosrWito mepSf-bvacuum deposition method, opening corresponding to the configuration of a conductive thin 
film for Cr film (un-illustrating) with a thickness of 50nm was formed by the technique of deposition and the usual 
photolithography, and it considered as Cr mask. ^ , 

r01091 It continued, the solution (Okuno Pharmaceuticals; CCP-4230) of organic Pb compound was heated and 
calcinated at 310 degrees C in spreading and atmospheric air, and the thin film which consists of a pai^cle which uses 
oxidization palladium (PdO) as a principal component was formed. Then, the conductive thin film 7 which has the 
patte^removal and a request by lift off of Cr mask by wet etching was formed. The resistance of a conductive thin 

Lbove-nSn^ned component in focusing ion beam machining equipment (JIB), carrying out ^^.^f^ 
request of a conductive thin film by FIB, and removing it. Here, they could be Ie=5micrometer, lp-9micrometer, and 

loTll^n^nton, width of face of an insulating region was set to 40nm in the part (part shown by the thick wire of 

. u ■■ 1/24/2006 
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drawing 13 (a)) of a convex, and others (part shown with the thin line of drawing 13 (a)) could set it 1 micrometer at 
the high potential side. This is for making only the part of a convex into the electron emission section at a high 
potential side. 

[01 12] The above-mentioned component was installed in the vacuum processor of process-d drawing! , and activation 
was performed to it. Drawing 2 has the same configuration as drawing 26 shown in the conventional example here. 
[0113] n-hexane was introduced and the pressure was set to 2.7x10 to 2 Pa, once exhausting vacuum devices 16 to a 
high vacuum with a vacuum pump 15. The pulse voltage was impressed among the component electrodes 2 and 3, and 
activation was performed. The used pulse is a square wave pulse and pulse width Tl= 500microsec, pulse-separation 
T2=l 0msec, and peak value were made to increase gradually from 10V to 18V at the rate of 0.2 V/min. 
[01 14] Installation of a process-en-hexane was stopped, and it exhausted with the vacuum pump 15, heating the 
vacuum-devices 16 whole at about 200 degrees C. The pressure declined up to 4.2x10 to 4 Pa 24 hours after. In 
addition, when the component was observed with the scanning electron microscope, the deposit was observed on the 
above-mentioned electron emission section and the outskirts of it after process-d. This is considered to be carbon and/or 
a carbon compound in the light of the knowledge about the conventional surface conduction mold electron emission 
component. 

(Example 1 of a comparison) Process of an example 1 - After performing the same process as a and process-b, the 

electron emission section was formed by the following energization foaming processings. 

[01 15] -c processes were installed in the vacuum processor of drawing 2 , and exhaust air and a pressure were 

decompressed for the interior of a vacuum housing by 2.0x10 - 3 or less Pa with the vacuum pump 15. 

[0116] It continued and the pulse voltage was impressed among the component electrodes 2 and 3. Pulse shape is a 

triangular wave pulse and is set to pulse width Tl=lmsec and pulse-separation T2=l 0msec, and the pulse height value 

was begun from 0.1 V, and was made to increase gradually at the rate of 1 V/min. When peak value was set to 5V, since 

the component current fell quickly, foaming processing was ended. 

[0117] Then, process of an example 1 - The same processing as d and process-e was performed. 

[01 1 8] About the component of the above-mentioned example 1 and the example 1 of a comparison, the electron 

emission characteristic was measured with the equipment of drawin g 2 . At that time, by the pulse voltage impressed to 

the component, pulse width Tl= lOOmicrosec, pulse-separation T2=10msec, and the square wave pulse of pulse height 

value 17 V, it pulled up with the component and the distance H of an electrode set potential of 4mm and a raising 

electrode to lkV. A result is shown in Table 1. In addition, eta shows electron emission effectiveness (Ie/If). 

[0119] 

[Table 1] 

Table[] 1 If (mA) Ie (muA) eta (%) . 
Example 1 1 2 2.9 0.24 Example 1 of a comparison 2.0 2.2 It is a process as well as 0.1 1 (example 2 of a comparison) 
example 1 - a and b are performed and the conductive thin film which consists of a PdO particle is formed. It continues 
and a straight-line-like insulating region is formed with process-c focused ion beam equipment. At this time, a part with 
a width of face [ 40nm ] of with a die length of 5 micrometers is arranged a part with a width of face of 1 micrometer 
and by turns. The pitch is 9 micrometers. That is, when the parameter la of the component of an example 1 is set to 0, it 
hits. 

[0120] Like the following, the component was created and the property was measured. 
[0121] The result became If=l. 1mA, Ie=l.lmicroA, and eta= 0.10%. 

[0122] (Example 2) The configuration of an insulating region is shown in drawing 13 (a), was set to le-5micrometer, 

lp=9micrometer, and la=5micrometer, and produced others according to the same process as an example 1. 

[0123] (Example 3) The configuration of an insulating region is shown in drawing 13 (a), was set to le-5micrometer, 

lp=9micrometer, and la=2micrometer, and produced others according to the same process as an example 1. 

[0124] The electron emission characteristic of the above-mentioned component was measured by the same approach as 

an example 1. A result is shown in Table 2. 

[0125] 

[Table 2] 

Table [ ] 2 If (mA) Ie (muA) eta (%) , ^ • i *; 

Example 1 1.2 2.9 0.24 Example 2 1.2 2.0 0.17 Example 3 1.1 1.4 The configuration of 0.13 (example 4) insulating 
region is shown in drawing 13 (a), was set to Ie=10micrometer, lp =24micrometer, and la=5 micrometer, and produced 
others according to the same process as an example 1. . 
[0126] (Example 5) The configuration of an insulating region is shown in drawing 13 (a), was set to Ie-20micrometer, 
lp =44micrometer, and la=5micrometer, and produced others according to the same process as an example 1. 
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0127] As a result of measuring the electron emission characteristic on the same conditions as an example 1 about the 
:omponent of examples 4 and 5, it became as it is shown in Table 3. 

0128] 
Table 3] 

rableN3If(mA)Ie(muA)eta(%) . . . . 

Sample 4 12 18 0 15 Example 5 1.2 1.6 The configuration of 0.13 (example 6) insulating region is shown in drawing 

[3 (a); was set to Ie=_micrometer, lp=7micrometer, and la=20micrometer, and produced others according to the same 

process as an example 1. . r A ^ oc , 

0129] (Example 3 of a comparison) The same thing as an example was created except having been referred to as 

p=4micrometer among the parameters of an example 6. „ iipwr - t 

01301 (Example 7) This example was also produced according to the same process as an example 1. However it 
considered as the configuration as showed the processing configuration in process-c to drawmgll (b). In addition 
vidth efface of an insulating region was set to 40nm in the part (part shown by the thick wire of dra^mgjl (b))j of a 
onvex and others (part shown with the thin line of drawin gjl (b)) could set it 1 micrometer at the high potential side. 
This is for making only the part of a convex into the electron emission section at a high potential side. 
0131] (Example 8) The configuration of an insulating region should be shown in drawing 13 (c). The making process 
Dresupposed that it is the same as that of an example 6. - m ,- 0 „ rnrP „ 

: 0132] (Example 9) The configuration of an insulating region should be shown in drawing 13 (d). The making process 
oresupposed that it is the same as that ofan example 6. . _ , „. i , DnfAfl 

i01331 The electron emission characteristic of the above-mentioned component was measured. The peak value ol the 
Impressed pulse voltage is 17V, and other conditions are the same as an example 1 . A result is shown m Table 4. 
[0134] 
[Table 4] 

^tamp^ffi ffi^dSU 7 1.0 6.7 0.67 An example 8 1.2 6.1 0.51 An example 9 1.1 5.1 0.46 Example 3 
of a comparison 1.8 2.0 0.1 1 (example 10) this example is an example of the electron source which carried out passive- 
matrix arrangement of many electron emission components. Some top views of an electron source are shown m 
drawinel4 Moreover, the A- A' sectional view in drawing is shown in drawing 1515 . 

Sfhefe - 1 - for the direction wiring (it is also called upper wiring) of Y, and 2 and 3, as for a conductive hin 
film and 61, a component electrode, and 4 and 5 are [ a substrate and 72 / the direction wiring of X (it is also called - 
bottom wiring), and 73 / a layer insulation layer and 62 ] the contact holes for the electrical installation of the 
component electrode 2 and the bottom wiring 72. . • „u m ^™™n<,n 

[0136] Next, the manufacture approach is concretely explained in order of a process using drawmgi6 and tom^l . 
In addition, process A-D corresponds to (a) - (d) of drawing 16 R> 6, and each process E-H corresponds to (a) - (d) of 

mrfTTOnlhe process-A substrate 1 formed by the spatter on the defecated blue plate glass, silicon oxide with a 
Sess of ol micrometers with a vacuum deposition method After carrying out ^^^^^^^ 
of 5nm and the Au with a thickness of 600nm one by one, rotation spreading of the Photoresist (AZ1370, ^oechstAa 
make) is carried out with a spinner. After BEKU, the photo mask image was exposed and developed the bottom wiring 
72 was formed, wet etching of the Au/Cr deposition film was carried out, and the wiring 72 under a desired 

jSSr? S^£3!n layer 61 which becomes the Bth [ -] process from silicon oxide with a thickness of 1 .0 

jS^pZffiSS Z & a contact hole 62 in the silicon oxide deposited in P^£~-£™f 
made the layer insulation layer 61 was etched by having made this into the mask, and the contact hole 62 was formed. 
Etchine is CF4 H2 It was based on the RIE (Reactive Ion Etching) method using gas. 

roWi^toa Piocess-D ], the pattern which should be set to the component electrode 2 and component electrode 
Lap G wa formed by the photoresist (RD-2000N-41, Hitachi Chemical Co., Ltd. make), and the sequential deposition 
of Ti wTth a tSes^ of 5nm and the nickel with a thickness of 1 OOnm was carried out with the vacuum deposition 
Sod A 'JEZS&Z is dissolved by the organic solvent lift off of the nickel/Ti deposit ^ earned out, and it is 
the component electrode spacing LI. The component electrodes (20 micrometers and electrode length 
W2=300micrometer) 2 and 3 were deposited. , _ , . , ~ , ~> Ti with a 

[0141] After forming the photoresist pattern of the upper wiring 73 on the -E process electtodes : 2 ; and 3, Ti with 
thickness of 5nm and Au with a thickness of 500nm were deposited with vacuum deposition one by one, lift ott 

. ... 1/24/2006 
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removed the unnecessary part, and the upper wiring 73 of a desired configuration was formed. 

[0142] Patterning of Process -F, next the Cr film 63 of 30nm of thickness was carried out so that it might have opening 
of the configuration of deposition and the conductive thin film 7 with vacuum deposition, and the conductive thin film 
7 which performs rotation spreading and heating baking processing for [ 300 degrees-C ] 12 minutes with a spinner, 
and consists the solution (ccp-4230: product made from Okuno Pharmaceuticals) of organic Pd compound of a PdO 
particle was formed on it. The thickness of this film was 70nm. 

[0143] It removed with the garbage of the conductive thin film 7 which carries out wet etching of the process-GCr film 
63 using etchant, and consists of a PdO particle, and the conductive thin film 7 of a desired configuration was formed. 
Resistance is Rs=4xl 04. They were omega /** extent. 

[0144] The resist pattern was formed in addition to the process-H contact hole 62 part, and the sequential deposition ot 
Ti with a thickness of 5nm and the Au with a thickness of 500nm was carried out with vacuum deposition. The contact 
hole was embedded by removing an unnecessary part by lift off. 

[0145] The process-I electron source substrate was installed in FIB processing equipment, and the same insulating 
region as an example 1 was formed in the conductive thin film of each electron emission component on a substrate. 
[0146] Thus, the example which constituted image formation equipment using the created electron source is explained 

using drawing 18 . ■ . 

[0147] After fixing the electron source substrate 71 on the rear plate 81, the face plate 86 (a fluorescent screen 84 and 
the metal back 85 are formed and constituted by the inside of a glass substrate 83) has been arranged through a housing 
82 to 5mm upper part of a substrate 71, frit glass was applied to the joint of a face plate 86, a housmg 82, and the rear 
plate 81 and it sealed by calcinating 400 degrees C for about 10 minutes in atmospheric air. Moreover, frit glass also 
performed immobilization of the substrate 71 to the rear plate 81 In drawing 18 , 74 is 72 and an electron emission 
component and 73 are component wiring of the direction of X, and the direction of Y, respectively. 
[0148] In the case of monochrome, it consisted only of the fluorescent substance, but in this example, the fluorescent 
substance adopted the stripe configuration, and the fluorescent screen 84 formed the black stripe previously, applied 
each color fluorescent substance to the gap section, and produced the fluorescent screen 84. The ingredient which uses 
as a principal component the graphite used well was usually used as an ingredient of a black stripe. The approach of 
applying a fluorescent substance to a glass substrate 83 used slurry method. 

[0149] Moreover, the metal back 85 is usually formed in the inside side of a fluorescent screen 84. The metal back 
smoothed the data of the inside side front face of a fluorescent screen after fluorescent screen production (usually called 
filming), and produced by vapor-depositing aluminum after that. 

[0150] Since the conductivity of a fluorescent screen 84 is further raised to a face plate 86, a transparent electrode (un- 
illustrating) may be prepared in the external surface side of a fluorescent screen 84, but in this example, since 
conductivity sufficient in just the metal back was acquired, it omitted. . 
[0151] When performing the above-mentioned sealing, in the case of the color, sufficient alignment was performed in 
order to have to make each color fluorescent substance and an electron emission component correspond. 
[0152] After exhausting the ambient atmosphere in the glassware of the image display device completed as mentioned 
above to about 1 0 - 4Pa with a vacuum pump through an exhaust pipe (not shown), the pressure in installation and a 
container is set to 2 7x10 to 2 Pa for n-hexane. As shown in drawing 19 , common connection of the direction wiring of 
Y is carried out, and activation is performed for every line. The common electrode with which 68 in drawing earned 
out common connection of the direction wiring 73 of Y, and 65 are oscilloscopes for a power source and 66 to carry out 
resistance for amperometries, and for 67 carry out the monitor of the current. 

[01531 The impressed pulse voltage is the same as that of the case of an example 1. Having stopped installation of n- 
nexane after activation termination, having changed the exhauster to the ion pump, and heating the whole glassware at 
a heater, the inside of glassware was exhausted and the pressure was lowered up to 4.2x10 to 5 Pa. 
[0154] Although this example showed the case where it wired in the shape of a matrix, even if it prepares the grid 
electrode further for a modulation, the equipment which has the same function can be formed using ladder-like wiring 
[0155] Then, the display function worked normally by matrix drive, after checking that the property was stable, it seals 
by heating a non-illustrated exhaust pipe with a gas burner, and the vacuum housing had been stopped^ In order to 
maintain the degree of vacuum after the closure finally, getter processing was performed by the high-frequency-heating 

rofSun the image formation equipment of this invention completed as mentioned above for each electron emission 
component Through the container outer edge child Dxl Dxm and Dyl thru/or Dyn by impressmg a scan signal and a 
modulating signal from a signal generation means by which it does not illustrate, respectively Carried out electron 
emission, and impressed the high pressure of 5.0kV to the metal back 85 or a transparent electrode (un-illustrating) 
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through the secondary terminal Hv, accelerated the electron beam, it was made to collide with a fluorescent screen 84, 
and the image was displayed by making light excite and emit. 

[0157] Drawing 20 is drawing to show an example of the display constituted so that the image information supplied 
from the various sources of image information including television broadcasting could be displayed in the image 
formation equipment (image display panel) of an example 10. An image display panel and 131 130 in drawing The 
drive circuit of an image display panel, 132 a multiplexer and 1 34 for an image display panel controller and 1 33 A 
decoder, 135 CPU and 137 for an input/output interface circuit and 136 An image generation circuit; 138, and 139 and 
140 An image memory interface circuitry, As for an image input interface circuitry, and 142 and 143, 141 is [ TV 
signal receive circuit and 144 ] the input sections (in addition, this display). Although voice is naturally reproduced to a 
display and coincidence of an image when receiving the signal which contains image information and speech 
information like a television signal even if Explanation is omitted about a circuit, a loudspeaker, etc. about reception, 
separation, playback, processing, storage, etc. of the speech information which is not directly related to the description 
of this invention. 

[0158] Hereafter, the function of each part is explained in accordance with the flow of a picture signal. 
[0159] First, the TV signal receive circuit 143 is a circuit for receiving TV picture signal transmitted using radio- 
transmission systems, such as an electric wave and space optical communication. Especially the method of TV signal to 
receive may not be restricted and many methods, such as NTSC system, a PAL system, and an SECAM system, are 
sufficient as it. Moreover, TV signal (for example, the so-called high definition TV including MUSE) which consists of 
these from much scanning lines further is a suitable source of a signal to employ the advantage of said image display 
panel suitable for large-area-izing or large pixel number-ization efficiently. TV signal received by the TV signal 
receive circuit 143 is outputted to a decoder 134. 

[0160] Moreover, the TV signal receive circuit 142 is a circuit for receiving TV picture signal transmitted using cable- 
transmission systems, such as a coaxial cable and an optical fiber. Like said TV signal receive circuit 143, especially 
the method of TV signal to receive is not restricted and TV signal received in this circuit is also outputted to a decoder 
134. 

[0161] Moreover, the picture signal which the image input interface circuitry 141 is a circuit for incorporating the 
picture signal supplied from picture input devices, such as a TV camera and an image reading scanner, and was 
incorporated is outputted to a decoder 134. 

[0162] Moreover, the picture signal which the image memory interface circuitry 140 is a circuit for incorporating the 
picture signal currently recorded on the video tape recorder (it omits Following VTR), and was incorporated is 
outputted to a decoder 134. . .... .. + , 

[0163] Moreover, the picture signal which the image memory interface circuitry 139 is a circuit tor incorporating tne 
picture signal currently recorded on the videodisk, and was incorporated is outputted to a decoder 134. 
[0164] Moreover, the static-image data which are a circuit for incorporating a picture signal and were incorporated are 
inputted into a decoder 134 from the equipment with which the image memory interface circuitry 138 is recording 
static-image data like the so-called still picture disk. 

[0165] Moreover, the input/output interface circuit 135 is a circuit for connecting this display and output units, such as 
an external computer, a computer network, or a printer. Not to mention performing I/O of image data, or an alphabetic 
character and graphic form information, it is also possible to perform a control signal, I/O of numeric data, etc. between 
CPUs 136 and the exteriors with which this indicating equipment is equipped depending on the case. 
[0166] moreover, the image data, and an alphabetic character and graphic form information that the image generation 
circuit 137 is inputted from the outside through said input/output interface circuit 135 - or it is a circuit for generating 
the image data for a display based on the image data, and the alphabetic character and graphic form information which 
are outputted from CPU136. The circuit required for generation including images, such as rewritable memory for 
accumulating image data, and an alphabetic character and graphic form information, read-only memory on which the 
image pattern corresponding to a character code is recorded, and a processor for performing an image processing, is 
included in the interior of this circuit. 

[0167] Although the image data for a display generated by this circuit is outputted to a decoder 134, it is also possible 
to output to an external computer network and an external printer through said input/output interface circuit 135 
depending on the case. . ^ - 

[0168] Moreover, CPU136 mainly does the activity in connection with the motion control of this display, generation ot 

a display image, selection, or edit. . 
[0169] For example, a control signal is outputted to a multiplexer 133, and the picture signal displayed on an image 
display panel is chosen suitably, or is combined, moreover, the picture signal displayed in that case - responding ~ me 
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image display panel controller 132 - receiving - a control signal - generating - a screen-display frequency, a scan 
method (for example, is it an interlace or non-interlaced?), and a stroke - actuation of displays, such as the number of 
the scanning lines of a field, is controlled suitably. 

[0170] Moreover, the direct output of image data, or an alphabetic character and graphic form information is carried 
out, or an external computer and memory are accessed through said input/output interface circuit 135 to said image 
generation circuit 137, and image data, and an alphabetic character and graphic form information are inputted. 
[0171] In addition, of course, CPU136 may be a **** thing also at the activity of the purposes other than this. For 
example, it is good for the function which generates information or is processed like a personal computer or a word 
processor in direct Seki. Or as mentioned above, it may connect with an external computer network through the 
input/output interface circuit 135, for example, the activity of numerical calculation etc. may be done in collaboration 
with an external instrument. 

[0172] Moreover, the input section 144 is for a user to input an instruction, a program or data, etc. into said CPU136, 
for example, can use various input devices; such as a keyboard, a joy stick besides a mouse, a bar code reader, and a 
voice recognition unit. 

[0173] Moreover,, a decoder 134 is a circuit for carrying out inverse transformation of the various picture signals 
inputted from said image generation circuit 137 thru/or the TV sigpal receive circuit 143 to a three-primary-colors 
signal or a luminance signal and an I signal, and a Q signal. In addition, all over this drawing, as a dotted line shows, as 
for a decoder 1 34, it is desirable to equip the interior with an image memory. This is for treating TV signals which face 
carrying out inverse transformation and need an image memory including MUSE. Moreover, it is because the * 
advantage that image processings and edits including infanticide of an image, interpolation, expansion, contraction, and ? 
composition can be easily performed now in collaboration with said image generation circuit 137 and GPU136 is bom 
or the display of a still picture becomes easy by having an image memory. 

[0174] Moreover, a multiplexer 133 chooses a display image suitably based on the control signal inputted from said 
CPU1 36. Namely, a multiplexer 133 chooses [ from ] a desired picture signal among the picture signals which are 
inputted from a decoder 134 and by which inverse transformation was carried out, and outputs it to the drive circuit 
131. In that case, it is also possible by changing and choosing a picture signal within 1 screen-display time amount to 
display the image which divides one screen into two or more fields, and changes with fields like the so-called multi- 
screen television. Moreover, the image display panel controller 132 is a circuit for controlling actuation of the drive 
circuit 131 based on the control signal inputted from said CPU136. 

[0175] First, the signal for controlling this ** sequence of the power source for a drive of for example, an image 

display panel (not shown) is outputted to fundamental actuation of an image display panel to the drive circuit 131 as a ^, 

**** thing. _ 

[0176] Moreover, the signal for controlling for example, an image display frequency and a scan method (for example, '^K 

is it an interlace or non-interlaced?) is outputted to the drive approach of an image display panel to the drive circuit 

HH1 31 as a**** thing. . , 

[01 77] Moreover, depending on the case, a **** control signal may be outputted to adjustment of the brightness and ■ • 

contrast of a display image, a color tone, or the image quality of sharpness to the drive circuit 131.. 

[01 78] Moreover, the drive circuit 1 3 1 is a circuit for generating the driving signal impressed to the image display 

panel 130, and operates based on the picture signal inputted from said multiplexer 133, and the control signal inputted - 

from said image display panel, controller 132. 

[0179] As mentioned above, although the function of each part was explained, it is possible to display the image 
information inputted from the various sources of image information in this display by the configuration illustrated to 
drawing 20 on the image display panel 130. That is, after inverse transformation of various kinds of picture signals 
including television broadcasting is carried out in a decoder 134, they are suitably chosen in a multiplexer 133 and are 
inputted into the drive circuit 131. On the other hand, the image display panel controller 132 generates the control 
signal for controlling actuation of the drive circuit 131 according to the picture signal to display. The drive circuit 131 
impresses a driving signal to the image display panel 130 based on the above-mentioned picture signal and a control 
signal. Thereby, an image is displayed in the image display panel 130. These the actuation of a series of is controlled 
by CPU1 36 in the gross. ; . 

[0180] Moreover, in this indicating equipment, it is possible in it not only displaying the image memory built in said 
decoder 134, and the, thing chosen from the image generation circuit 137 and information, but carrying out Fig. edits 
including a face, such as composition including image processings, such as expansion, contraction, rotation, migration, 
edge enhancement, infanticide, interpolation, color conversion, and aspect ratio conversion of an image, elimination, 
connection, exchange, and fitting, as opposed to the image information to display. Moreover, although especially 
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explanation of this example did not describe, the specialized circuit for performing processing and edit also about 
speech information may be prepared like the above-mentioned image processing or image edit. 

[0181] Therefore, this indicating equipment can have functions, such as terminal equipments for office work including 
the image edit device treating the display device of television broadcasting, the terminal equipment of a television 
conference, a static image, and a dynamic image, the terminal equipment of a computer, and a word processor, and a 
game machine, by one set, and its application range is very wide as industrial use or a noncommercial use. 
[01 82] In addition, it cannot be overemphasized that it is not what does not pass over above-mentioned drawingJ20 for 
an example of the configuration of the display using the image display panel which makes an electron emission 
component the source of an electron beam to have been shown, but is limited only to this. For example, even if it 
excludes a **** circuit to the function which does not have the purpose-of-use top need among the components of 
drawing 20 , it is not hindered by it. Moreover, contrary to this, a component may be further added depending on the 
purpose of use. For example, when applying this indicating equipment as a TV phone machine, it is suitable to add the 
transceiver circuit containing a television camera, a voice microphone, an illuminator, and a modem etc. to a 
component. 

[0183] (Example 1 1) It had the same process as said example 10, and image formation equipment was produced. 
However, the configuration of the insulating region formed in process-I presupposed that it is the same as that of an 
example 7. 

[0184] Consequently, the good image display device was able to be obtained like the example 10. 

[0185] (Example 12) The electron emission component of this example has the configuration same with having been 

shown in drawing 21 . Drawing 21 (a) is a top view and drawing 21 (b) is a sectional view. As for a component 

electrode, and 1204 and 1205, for 1, a substrate, and 1202 and 1203 are [ a conductive thin film and 1206 ] cracks, i.e., 

the electron emission section. The gap width of face G of an electrode is taken here so that it may become fixed. In 

addition, le 5 lp, and la will be defined along with the center line of an electrode gap. However, since this example forms 

the crack 1206 by foaming so that it may mention later, the crack 1206 is not necessarily formed along with the center 

line, and is not necessarily the same at all. [ of the configuration of the crack 1206 for every pattern ] 

[0186] The manufacture approach of the electron emission component of this example is explained using drawing 22 

and drawing 3 . The outline of the manufacture approach is the same as that of JP,7-2355255,A stated by the Prior art 

almost. A different part from the contents stated by the Prior art is described in detail below. 

[0187] The component electrodes 1202 and 1203 with the configuration shown in process-a drawingZ£<a) were 

formed by the lift-off method on the substrate 1 which consists of silicon oxide (0.5 micrometers) / blue plate glass by 

nickel (lOOnm) / Ti (5nm) deposition film by the same approach as the Prior art described. In addition, in this example, 

they could be Ie=10micrometer, lp=20micrometer, la =50micrometer, and G= 5 micrometers. 

[0188] Process - The location shown in b and c drawing 22 (b) and the conductive thin film 7 of a configuration were 
formed by the oxidation Pd particle film (lOnm) by the same approach as the Prior art described. In addition, in this 
example, the average of the distance P which connects the border of a conductive thin film and the border of the 
component electrode 1202 was about 17.5 micrometers. 

[01 89] By the same approach (foaming processing), as shown in drawing 22 (c), the crack 1206 was formed in some 
conductive thin films 7 as the process-d Prior art described. 

[01 90] In addition, in this example, using the triangular wave, pulse width Tl of a voltage waveform was set to 1msec, 
pulse separation T2 were set to 10msec(s), the pressure up of the peak value (peak voltage at the time of foaming) of a 
triangular wave was carried out to **** at 0.1V step, and it performed foaming processing. Moreover, the electrical 
potential difference at the time of foaming termination was 5 V. 

[0191] By the same approach (activation), the component current If and the emission current Ie which were 0 changed 
remarkably, and came to increase before activation, and the electron emission section was formed in the crack 1206 as 
the process-e Prior art described. 

[0192] In addition, in this example, using the square wave, pulse width Tl of a voltage waveform was set to 1msec, 
pulse width T2 was set to 1 Omsec(s), peak value (peak voltage at the time of activation) of a square wave was set to 
1 5 V, and activation was performed for 60 minutes under the vacuum ambient atmosphere of about 1 . 3x1 0 to 1 Pa 
which carried out evacuation with the rotary pump. ■ . 

[0193] About the component produced as mentioned above, the electron emission characteristic was measured with the 
measurement evaluation equipment of the configuration of drawing 2 . In addition, in this example, the degree of 
vacuum in lkV and the vacuum devices at the time of electron emission characteristic measurement was set [ the 
distance between a raising electrode and an electron emission component ] to 1.3x10 to 4 Pa for the potential of 4mm 
and a raising electrode. 
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01941 The component electrical potential difference was impressed among the component electrodes 1202 and 1203 of 
his electron emission component using the above measurement evaluation equipments, and when the component 
•.urrent If and the emission current Ie which flow then were measured, the current-voltage characteristic as shown in 
hawing 4 was acquired. With this component, the emission current Ie increased from about component electrical- 
>otential-difference 7 V rapidly, by component electrical-potential-difference 14V, the component current If was set to 

1 2mA the emission current Ie was set to 3.6microA, and electron emission effectiveness eta-Ie/If (%) was 0.3%. 
0195] Moreover since this electron emission component shows the same electron emission characteristic as the Prior 
irt described, as stated to IP,7-2355255,A, it can be similarly constituted as an image display device by arranging many 
;lectron emission components in the shape of a matrix. 

0196] The image display device obtained similarly is what has high effectiveness as compared with conventional 
electron emission equipment equipped with the property of the electron emission equipment of this invention. 
0197] (Example 13) Process in said example 12 - The electron emission component was produced like the example LI 
jxcept having changed b and c into following process b' and c'. 

0198] The water solution of 40 % of the weight of process-b dimethyl sulfoxide was prepared, it dissolved so that it 
night become 0.4% of palladium weight concentration about acetic-acid palladium at this, and the solution of low red 

ieat was obtained. «. , , ^ * ■> a u * 

0199] The Inkjet equipment 151 of process-c' Bubble Jet gave the drop 152 of the above-mentioned low-red-heat 
solution so that some component electrodes 1202 and 1203 might be straddled on the substrate 1 in which the 
component electrodes 1202 and 1203 were formed ((a) of drawing 23 ). 153 is the drop given to the substrate 1 here, 
vjext it was made to dry at 80 degrees C for 2 minutes. Next, the conductive thin film 7 which calcinates at 350 
degrees C for 12 minutes, and mainly consists of oxidization palladium was formed ((b) of drawing 23 ) In addition in 
bis example, the average of the distance P which connects the border of the conductive thin film 7 and the border ot 
be component electrode 1202 was 17.5 micrometers. ... . 

0200] When the same approach as an example 12 estimated the electron emission characteristic, in component 
slectrical-potential-difference 14V, the component current If was set to 1.0mA, the emission current Ie was set to 

2 8microA, and electron emission effectiveness eta=Ie/If(%) was 0.28%. 

0201] (Example 14) In the example 12, the electron emission component was similarly produced except having been 
referred to as Ie=5micrometer, lp=20micrometer, and la=50micrometer. 

102021 When the same approach as an example 12 estimated the electron emission characteristic, m component 
slectrical-potential-difference 14V, the component current If was set to 1.2mA, the emission current Ie was set to 
5 OmicroA, and electron emission effectiveness eta=Ie/If(%) was 0.50%. 

[0203] (Example 15) The same electron emission component as an example 13 was produced except having been 
referred to as Ie=5micrometer, lp=20micrometer, and la=50micrometer. 

T02041 When the same approach as an example 12 estimated the electron emission characteristic, in component 
electrical-potential-difference 14V, the component current If was set to 1.0mA, the emission current Ie was set to 
4 5microA, and electron emission effectiveness eta=Ie/If(%) was 0.45%. 

T02051 (Example 16) The electron emission component of this example has the configuration same with having been 
shown in drawings (a). For 1, as for a component electrode and 7, a subsjate and 2 ; and 3 i a» [a ^uctive to film 
and 1606 ] cracks, i.e., the electron emission section. In addition, it will define by Ie=Sl-2S2 Ip-Sl+S3 and la-1 1. 
However, since this example forms the crack 1606 by foaming so that it may mention later the crack 1606 is not 
necessarily formed in the shape of a straight line, and is not necessarily the same at all. [ of the configuration of the 

[So^Tht mlnuSre^roach of the electron emission component of this example is explained using drawing! 
and drawing 24 (a). 

The^natmg of Ti with a thickness of 5nm and the Pt with a thickness of 30nm was carried out to the quartz-glass 
substrate 1 washed by neutral detergent, pure water, and the organic solvent one by one with the vacuum deposition 
method. After having exposed, having used the photo mask, having developed it continuously, after having continued, 
the photoresist (AZ1370; Hoechst A.G. make) and forming a resist layer, and forming the resist pattern ot the 
c^mp^relectrodes 2 and 3, wet etching of the unnecessary part of the Pt/Ti film was 

finally the organic solvent removed the resist pattern, and the component electrodes 2 and 3 were formed. [ applied 
and ] 10 micrometers and the electrode length W2 set spacing LI of a component electrode to 100 micrometers 
( drawing 3 (a)). 
[0208] Process - (2) . 
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With the vacuum deposition method, opening corresponding to the configuration of a conductive thin film for Cr film 
un-illustrating) with a thickness of 50nm was formed by the technique of deposition and the usual photolithography, 
ffld it considered as Cr mask. 

0209] It continued, and acetic-acid palladium monoethanolamine (henceforth, PAME) was heated at 310 degrees C in 
•otation spreading and atmospheric air with the spinner, and was calcinated, and the thin film which consists of a 
particle which uses oxidization palladium (PdO) as a principal component was formed. Then, the conductive thin film 7 
which has the pattern of removal and a request by lift off of Cr mask by wet etching was formed. The resistance of a 
conductive thin film is Rs=4.0xl04. They were omega/** ( drawing 3 (b)). 
0210] Process - (3) . 
The above-mentioned component was allotted on the stage with x and y drive pulse motor, using the oscillation line 
with an excitation wavelength [ of Ar ion laser ] of 514.5nm, the above-mentioned laser was irradiated so that it might 
De set to lOmW on a conductive thin film, the metal Pd part was removed by moving x and y stage, and the insulating 
region of a configuration as shown in drawing 24 (a) was formed. Width of face of an insulating region was set to 
Sl=5micrometer, S2=l micrometer, S3=5micrometer, and Tl=7micrometer. Therefore, it is defined as Ie-3micrometer, 
lp=10micrometer, and la=7micrometer. 

[0211] Process -(4) . ... 

Next after having installed this component in the measurement evaluation equipment of drawing 2 , exhausting with 
the vacuum pump and reaching the pressure of 2.0x10 to 3 Pa, the pulse voltage was impressed between the component 
slectrode 2 and 3, respectively from the power source 10 for impressing the component electrical potential difference 
Vf to a component, and the crack 1606 was formed by performing energization processing (foaming processing). 
[0212] After the component current If became sufficiently small, electrical-potential-difference impression was ended 
and it was left under the hydrogen ambient atmosphere for 1 hour, and reduction processing was performed so that the 
conductive thin film 7 might be completely consisted of a metal Pd. 

[0213] Process - (5) „Am* i x> 

Next vacuum devices 16 were again exhausted with the vacuum pump 15, and the pressure was set to 2.0x10 to 3 fa. 
Then activation was performed, having impressed the pulse voltage between the component electrode 2 and 3 and 
measuring the component current If from the power source 10 for impressing the component electrical potential 
difference Vf to a component. Before activation, the component current If which was 0 substantially changes 
remarkably, and came to increase, and since the component current If was saturated in about 30 minutes, processing 
was ended. The used pulse is a square wave pulse and pulse width Tl=0.5msec, pulse-separation T2=l 0msec, and peak 
value are 16V. 

[0214] Process - (6) , . _ , , 

The exhauster was changed to the ion pump, and it exhausted, heating the vacuum-devices 16 whole at about 200 
degrees C The pressure declined up to 1 .3x1 0 to 7 Pa 24 hours after. In order to grasp the property of the surface 
conduction mold electron emission component produced at the above-mentioned process, the evaluation equipment ot 
above-mentioned drawing 2 was used, and the electron emission characteristic of a component was performed. 
r02151 (Example 4 of a comparison) Process [ - (4) - process / - The electron emission section was formed by giving 
the process of (6). ] of an example 1 - (1) and process - Process after performing the same process as (2) - (3) is not 
performed but it is a process. 

[0216] Process -(7) . , . 

In order to grasp the property of the surface conduction mold electron emission component produced in the above- 
mentioned example 16 and the example 2 of a comparison, the electron emission characteristic was measured with the 
evaluation equipment of drawing 2 . These electron emission components and the raising electrode 12 are installed m 
vacuum devices 16, and the device required for vacuum devices, such as an exhaust air pump for forming a non- 
illustrated high vacuum and a vacuum system, possesses them in the vacuum devices, and they can perform 
measurement evaluation of this component now under a desired vacuum, in addition, the pulse voltage whicn 
impressed the square wave pulse voltage of pulse height value 15V to the component at 3 sides, and was impressed - 
pulse width Tl=0.1msec and pulse-separation T - 2= 25 msec, it came out, and pulled up with . the compo^u^m 
the distance H of an electrode, the potential of 4mm and a raising electrode set the pressure at the time of lkV and the 
electron emission characteristic to 2.0x10 to 7 Pa. A result is shown in Table 5. In addition, eta shows electron 
emission effectiveness (Ie/If). 
[0217] 
[Table 5] 

Table [ ] 5 If (mA) Ie (muA) eta (%) 
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Example 16 1.1 5.1 0.46 Example 4 of a comparison 2.5 2.5 According to 0-lOthis example,: it has checked that an 
efficient component was easily producible by applying this invention. 

[0218] (Example 17) Process of an example 16 - (1) and process - Process after performing the same processing as (2) - 

(3) '• 

It is the process of an example . 16 about a component. - It allotted the same equipment as (3), and insulating region 

formation was performed. The configuration of an insulating region is shown in drawing 24 (b). 

[0219] In addition, it was made for the width of face of an insulating region to be set to S4=l micrometer, 

S5=5micrometer, S6=10micrometer, and T2=7micrometer. 

[0220] Process -.(4) 

The above-mentioned component is installed in the vacuum processor of drawing 2 •, and it is the process of an example 
1. r The crack 1606 was formed by performing the same foaming processing as (4), and reduction processing. 
[0221] Then, the inside of vacuum devices 16 was once exhausted to the high vacuum with the vacuum pump 15, the 
acetone was introduced, and the pressure was set to 2.5x10 to 1 Pa. The pulse voltage was impressed among the 
component electrodes 2 and 3, and activation was performed. The used pulse is a square wave pulse and pulse width 
Tl=lmsec, pulse-separation T2=10msec, and peak value were made to increase gradually from 10V to 18V at the rate 
of 0.2 V/min. 

[0222] Process - (5) ' '1 

Installation of an acetone was stopped, and it exhausted with the exhauster 115, heating the vacuum-devices 16 whole 
at about 200 degrees C. The pressure declined up to 1.3x10 to 7 Pa 24 hours after. In order to grasp the property of the 
surface conduction mold electron emission component produced at the process of this example, the electron emission 
characteristic was measured with the evaluation equipment of the same drawing 2 as an example 1. The pulse voltage 
impressed to the component is the same as that of an example 1 . The pressure at the time of the electron emission 
characteristic was set to 2.0x10 to 7 Pa. 

[0223] The emission current Ie increased rapidly the component produced by this example from about component 
electrical-potential-difference 10 V, in component electrical-potential-difference 15 V, the component current If was set 
to 1 . 1mA, the emission current Ie was set to 6.4microA, and the electron emission effectiveness eta was 0,5 8%. 
[0224] (Example 18) Process of an example 16 - In (3), other processes performed the completely same processing as 
an example 16 except the point using a focused ion beam. When the pressure was set to 2.0x10 to 7 Pa and the electron 
emission characteristic was finally measured on an example 16 and these conditions with the evaluation equipment of 
drawing 2 , in component electrical-potential-difference 15V, the component current If was set to 1.0mA, the emission 
current Ie was set to 5. ImicroA, and the electron emission effectiveness eta was 0.5 1%. 

[0225] (Example 19) Process of an example 16 - In (3), other processes performed the completely same processing as 
an example 16 except the point which made Nd:YAG laser used laser. When the pressure was set to 2.0x10 to 7 Pa and 
the electron emission characteristic was finally measured on an example 16 and these conditions with the evaluation 
equipment of drawing 2 , in component electrical-potential-difference 15 V, the component current If was set to 1.3mA, 
the emission current Ie was set to 5 . 1 microA, and the electron emission effectiveness eta was 0.40%. 
[0226] (Example 20) Process of an example 16 - In (2), as the technique of the usual photolithography was applied and 
the pattern after lift off became drawing 24 (a), the insulating region was formed in formation of the conductive thin 
film 7 and a list at coincidence. Others performed the completely same processing as an example 16. When the 
pressure was set to 2.0x10 to 7 Pa and the electron emission characteristic was finally measured on an example 1 and 
these conditions with the evaluation equipment of drawing 2 , in component electrical-potential-difference 15V, the 
component current If was set to 1.2mA, the emission current Ie was set to 5.0microA, and the electron emission 
effectiveness eta was 0.41%. . 
[0227] According to this example, since formation of a conductive thin film and formation of an insulating region were 
performed to coincidence, the manufacture approach by this invention could be applied quickly, and the surface 
conduction mold electron emission component was able to be produced to homogeneity. 

[0228] (Example 21) Image formation equipment was produced like the example 10 except having changed the process 
I in said example 10 into following process I'. . 
r02291 The process-I' electron source substrate was arranged on the stage with x and y drive pulse motor, using the 
oscillation line with an excitation wavelength [ of Ar ion laser ] of 514.5nm, the above-mentioned laser was irradiated 
so that it might be set to lOmW on a conductive thin film, by moving x and y stage, the metal Pd part was removed and 
the same insulating region as an example 17 was formed. . 
[0230] Next, after having installed this component in the measurement evaluation equipment ot drawing 1 , exhausting 
with the vacuum pump and reaching the pressure of 2.0x10 to 3 Pa, the pulse voltage was impressed between the 
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component electrode 2 and 3, respectively from the power source 10 for impressing the component electrical potential 
difference Vf to a component, and the crack 6 was formed by performing energization processing (foaming 

[0231] S After the component current If was completely set to 0, electrical-potential-difference impression was ended and 
it was left under the hydrogen ambient atmosphere for 1 hour, and reduction processing was performed so that the 
conductive thin film 7 might be completely consisted of a metal Pd. 

r0232] Consequently, the good image display device was able to be obtained like the example 10 - 

[0233] (Example 22) This example explains an example in case the electron emission section which followed the whole 

insulating region is formed. . 

[0234] In this example, the electron emission component was produced like the example 1. However, in process-c, ine 
insulating region formed with focusing ion beam machining equipment was made into the configuration shown m 
drawing 13 (a), and the width efface of this insulating region adjusted all (parts of a thick wire and a thin line) so that 
it might be set to 40nm. In addition, they could be Ie=5micrometer, Ip=l Omicrometer, and Ia=l Omicrometer. 
[0235] About the component of the above-mentioned example, the electron emission characteristic was measured with 
the equipment of drawing! . At that time, the pulse voltages impressed to the component were pulse width Tl- 
lOOmicrosec, pulse-separation T2=10msec, and the square wave pulse of pulse height value 15V, it pulled up with the 
component and the distance H of an electrode set potential of 4mm and a raising electrode to lkV. Consequently, 
component current If=2.5mA, emission current Ie=5.2microA, and eta= 0.21% of electron emission effectiveness were 
acquired. 

[Effect of the Invention] As explained above, by this invention, electron emission effectiveness is high and the high 
image of grace is obtained in the image display device using the electron source which the electron emission 
component by which the property was controlled by stability is offered, and comes to accumulate these a majority ot 
components. 
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This document has been translated by computer. So the translation may not reflect the original precisely. 
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ASCRIPTION OF DRAWINGS 



Brief Description of the Drawings] . . . . 

drawing 11 The basic block diagram of the surface conduction mold electron emission component of this invention. 
Drawing 21 The explanatory view of the electron emission equipment using the surface conduction mold electron 
mission component of this invention. . 

Drawing 31 Drawing explaining the manufacture approach of the surface conduction mold electron emission 
Dmponent of this invention. 

Drawing 4] The current characteristic Fig. of the electron emission equipment using the surface conduction mold 
lectron emission component of this invention. . 
Drawing 51 The characteristic potential distribution map of the electron emission equipment using the conventional 
orface conduction mold electron emission component. 

Drawing 61 The characteristic potential distribution map of the electron emission equipment using the conventional 
urface conduction mold electron emission component. 

Drawing 7] The explanatory view of potential distribution to the potential appointed boundary which exists in a flat 
orface and which was made binary. 

Drawing 81 The characteristic potential distribution map of the electron emission equipment using a surface 
onduction mold electron emission component with a straight-line crack and a meandering crack. 
Drawing 91 The explanatory view of the effectiveness of meandering in the conventional component. 
Drawin g 10] Drawing showing the parameter dependency of controlled meandering. 
Drawing 111 Drawing showing the example of special meandering. 
Drawing 121 Drawing showing the la dependency of controlled meandering. 

Drawing 131 Drawing showing an example of the surface conduction mold electron emission component ot this 

Drying 141 The part plan showing the configuration of the electron source of the matrix array of this invention. 
Drawing 151 Drawing showing the configuration of the cross section in alignment with A-A of drawin gj^ • 
Drawing 161 Drawing for explaining the production process of the electron source of the matrix array of this 

Drawing 171 Drawing for explaining the production process of the electron source of the matrix array of this 

Driving 181 Drawing showing the configuration of the image formation equipment using the electron source of the 

D^S^Th^mrmet^diagram showing wiring for the activation in the case of manufacture of the electron source 
•fthe matrix array of this invention, and image formation equipment. 

Drawing 201 The block diagram showing an example of the image display system using the image formation 

•,auipment of this invention. . . _ 

Drawing 211 Drawing explaining an example of the surface conduction mold electron emission component of this 

Drawing 221 Drawing explaining an example of the manufacture approach of the surface conduction mold electron 

imission component of this invention. . , „ , _ ... a1o/>t , rt _ 

Drawing 231 Drawing explaining an example of the manufacture approach of the surface conduction mold electron 

amission component of this invention. . . *^r + u; r . 

Drawing 241 Drawing explaining an example of the surface conduction mold electron emission component ot this 

nvention. 
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[Drawing 25] The basic block diagram of the surface conduction mold electron emission component of this invention. 
[Drawing 26] The explanatory view of the electron emission equipment using the surface conduction mold electron 
emission component of this invention. 

[Drawing 27] Drawing explaining the manufacture approach of the surface conduction mold electron emission 
component of this invention. 

[Drawing 28] The current characteristic Fig. of the electron emission equipment using the surface conduction mold 
electron emission component of this invention. 
[Description of Notations] 

1 Substrate 

2 Three Component electrode 
4, 5, 7 Conductive thin film 

6 Crack 

10 Power Source 

12 Raising Electrode 

11 14 Ammeter 

13 High Voltage Power Supply 

15 Vacuum Pump 

1 6 Vacuum Housing 

30 Crack 

31 High Potential Thin Film Section 

32 Low Voltage Thin Film Section 

33 Raising Electrode 

34 Considered Field 

35 Stagnation Point 

36 Negative Inclination Field of the Conventional Component 

38 Heights 

39 Crevice 

40 Negative Inclination Field of Component of this Invention 

61 Layer Insulation Layer 

62 Contact Hole 

63 Cr Film 

65 Power Source 

66 Resistance for Amperometries 

67 Oscilloscope 

68 Common Electrode 

71 Substrate 

72 The Direction Wiring of X 

73 The Direction Wiring of Y 

74 Electron Emission Component 

81 Rear Plate 

82 Housing 

83 Glass Substrate 

84 Fluorescent Screen 

85 Metal Back 

86 Face Plate 

130 Image Display Panel 

131 Drive Circuit 

132 Image Display Panel Controller 

133 Multiplexer 

134 Decoder 

135 Input/output Interface Circuit 

136 CPU 

137 Image Generation Circuit 

1 3 8- 1 40 Image input memory interface circuitry 
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141 Image Input Interface Circuitry 

142 143 TV signal receive circuit 
144 Input Section 

151 Ink Jet Equipment 

152 Drop 

153 Drop Given to Substrate 
1202 1203 Component electrode 
1204 1205 Conductive thin film 
1206 Crack 

1606 Crack 

5004 5005 Conductive thin film 
5006 Crack 
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NOTICES * 

O and NCIPI are not responsible for any 
mages caused by the use of this translation. 

rhis document has been translated by computer. So the translation may not reflect the original precisely. 
**** s hows the word which can not be translated, 
[n the drawings, any words are not translated. 
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